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Electric infrared comfort heating of 
open areas —a new market opportunity. 
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GUTH =| 
BRASCOLITES&: 
ARE 

REALLY 
RUGGED! 


This unretouched photo shows how 

we demonstrate the rugged strength of 
Guth's Tetragonal design, Alzak 
Aluminum Reflector. Fred Guth 

(Mr. Chief Tester, himself) stands right 
on it! We know this rugged Guth 
reflector will hold at least 300 pounds! 


This is typical of the quality and 
ruggedness you find in Guth Brascolite 
Incandescents. They're built for 
rugged duty PLUS optimum and 
long life lighting performance! 


The Tetragonal 
Reflector is used 

in our Square 
Recessed Brascolites 


brascolite 


hit -bh il THE ED WEN F.GUTH CO. 


2615 WASHINGTO! BLVD., BOX 7079, ST. LOUIS 77, MO. 


NO SINGLE PHASING 
FROM BLOWN FUSES! 


NO COSTLY REPLACEMENT 
FUSES T0 STOCK! 


Y Gang-operated Disconnect 
Switches Grounded for Safety 
in Open Position. Mechanically 
Interlocked with Contactor... 
Never Open Under Load 


V NoFuses.Bus Bars Throughout 


Y 3-way Door Interlock. On, Off 
and Open—with Positive Inter- 
locking between Door, Discon- 
nect and Contactor forMaximum <* 
Personnel Protection 


Y Heavy-duty DC Operating 
Magnet. No Chatter—No Hum 


Cs 


FRONT ACCESSIBLE 
WITHOUT ROLL-OUT! 


Phase barrier and arc- 
chutes slide out. All starter 
parts exposed and access- 
ible for easy inspection 
and maintenance 


Get the complete story on certified fuseless fault protection 
noe for high-voltage motor drives. Write for Bulletin 8130A 


rT - 


SQUARE J) COMPANY 


EC&M DIVISION e CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 
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Also 
Manufacturers 


Special design of connector body 
locking edge bites into box wall 
and forms a constant, uniform 
seal... no welding ... no lock- 
nut... always a positive ground! 


No projecting threads inside box. 
No weld. Wedge adapter hugs 
box wall almost flush when 
tightened. Forms ‘‘cold-weld” 
nee No wrench needed inside 
Ox. 


Male shank of unique APPLETON 
wedge adapter ‘‘finger tightens” 
into connector body. Flared sur- 
face of adapter wedges box wall 
against locking edge of body. 
Forms full 360° contact on both 
sides of box wall, 


Acetate, insulating insert re- 
cessed into wedge adapter ab- 
solutely protects against wire 
damage . . . without reduction in 
throat diameter. Perfect for ex- 
treme vibration conditions. Noth- 
ing to come loose, deteriorate, 
crack, or break! 


Wellington ° 


“EX" Series 
Flexible Couplings 


Explosion-Proof 
Fixtures 


“STN” 
Sealtite 


Connectors 


for Liquid-Tight, 
Flexible Conduit 


The fastest, most economical and trouble-free method yet devised 
for making liquid-tight, flexible conduit connections is yours 
with the new APPLETON “STN” Sealtite Connectors. The 
exclusive wedge adapter used with all APPLETON liquid-tight 
fittings provides a lasting “cold-weld” seal. The “STN” 
provides a positive ground while the adapter pulls up almost 
flush inside the box to eliminate ragged edges and leave 
maximum wiring room. The acetate insulated throat protects 
wires without reduction of throat diameter! Only one wrench 
needed to install! Constant pressure of metal-to-metal seal 
resists vibration indefinitely! Full information and 
specifications available on request. 


Patented Brass Ferrule Assures a Positive Ground... 
Crimping Excludes Liquids & Fumes from Connection 


Brass ferrule screws into spiralled inner wall of liquid-tight tubing forming 
continuous positive metal-to-metal ground. Compression nut and corinector 
body crimps ferrule into outer neoprene wall to form permanent seal 
against liquids, fumes, and other foreign matter. Threaded shank of wedge 
adapter, when held in knockout hole, “‘finger tightens’’ into connector 
body. Locking edge on connector body bites into box wall when tightened 
@/, turn of wrench) and pulls adapter almost flush with inner box wall, 
A perfect installation every time .. . quick, easy, safe! 


APPLETON ELECTRIC COMPANY 


Chicago 13, Illinois 


Gy 


Explosion-Proof 
Junction Unilets 


Explosion-Proof 
Hand Lamp 
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Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 


shops. Covering engineering, installation, repair, mainte- 
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Infrared Comfort Heating of Open Areas ............ 2.0.00. eee ee 89 


Chicago points way to infrared comfort heating of open areas as a 
new electrical installation market for contractor consideration. Quartz 
infrared tubes and lamps permit controlled application of heat and 
light with simple fixtures. 


Sub-Feeder System Serves Gold Medallion Home...................55 94 


By W. T. STUART—Connecticut all-electric home has surface race- 
way enclosed feeders with CB controlled branch circuit taps on base- 
ment ceiling. 


EStiinetimOsrOna trent e trcrc cighett te fe ctareis tice exe ie) cdinwrle Miever eit g trader ectietane eel Or 96 
By RAY ASHLEY—Volume is no criterion of profits. 


Wiring an Aluminum Showcase ............. 00020 e eee e eee ee eee 97 


Kaiser’s new Oakland, Calif., headquarters features a high capacity 
secondary network for a 460/265-volt system. 


Pre-Stressed Concrete Standards ............0.. ccc eee e eee e eee e eee 101 


Towers weighing 22,000 lb each were selected for lighting installation 
at Heidelberg Park baseball diamond, Tacoma, Wash., for long range 
economy, durability and architectural beauty. 


Wiring Built-In Cooking Appliances ..............0 00. c cece eee 104 


By J. H. WATT—While the 1959 NEC has clarified the status of 
built-in cooking appliances, a number of problems such as demand fac- 
tors, branch circuit classifications, junction box sizes, and methods of 
grounding remain unsolved. 


Cutting High-Voltage Splicing Time .......... 0.6.00 c ee eee eee tee 110 
An Atlanta contractor finds epoxy resin kits slashed man-hours re- 
quired to make 4,160-volt splices and terminations on an industrial 
project. 


Electric Heating in Apartments ............ 00. cece cece ee eee 112 


By R. C. CORNELIUS—Over 75% of all apartment units built in 
Seattle, Wash., since 1954, have electric heat. A utility expert reveals 
why this trend can’t miss spreading to other parts of the country. 


‘Home buyers will go for an improvement 


like that. Thanks 


This is a typical comment after the Graybar man spells out 
a new item to help an electrical contractor. 

And many are the practical suggestions the Graybar man 
makes in the course of his calls. For he knows “what’s cook- 
ing.” He’s wide awake to the new developments in home 
lighting, for example. He’s a bug on high efficiency, time- 
saving tools and equipment. But whether he talks entrance 
panels, wiring devices, tools, fixtures or other, he makes it 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help * 
Most complete lines * Planned stocks to meet 
your needs * Expert counter service * 
Speedy handling of will-calls, 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. ° 


OFFICES IN OVER 130 PRINCIPAL CITIES 


for suggesting: it!”’ 


his business to improve your business, 

Moreover, the Graybar Field Salesman is just one of 
four experts who make up the Graybar contractor service 
team. The others: Inside Salesman, Counterman, Specialist. 
And somewhere along the line all four can be of substan- 
tial help to you... can help you improve your business... 
reduce your costs... .speed your work, 

It will pay you to know Graybar better. Call us. 915 


GraybaR 
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Sola Ballast Catalog No. 650-110 for 


two F961T12 or two F72T12 430 ma slimline lamps. 


Upside-down insides make Sola’s new slimline 
ballast work cooler, dissipate heat faster 


Heat, the big enemy of fluorescent ballasts, is well 
on its way out thanks to a simple but extremely 
effective move by Sola ballast engineers. They 
mounted the components of their slimline ballast 
upside-down. This allowed them to remove the fiber 
insulator from the mounting surface of the ballast 
case. Now positioned beneath the label surface, it 
can’t trap heat inside the case. 


The normal heat generated by the core and coil is 
transmitted directly to the fixture housing where it 
is quickly conducted away. The fixture itself acts as 
a big cooling fin for the ballast. Additionally, a 
healthy margin of extra space is provided between 


the capacitor and the core and coil. This extends 
capacitor life. 


All this adds up to a premium ballast that operates 
cooler, works more efficiently, and lasts longer. 
Despite this, it costs no more than conventional, 
hotter-running ballasts. You get premium perform- 
ance now at no price penalty. The new ballast is 
CBM-certified to give full light output over its 
rated life. 


You would be wise to capitalize on Sola’s upside- 
down act when you next need ballasts for quality 
fluorescent fixtures, or for replacement where other 
ballasts gave up. 


Write for Bulletin 26F-FL 


SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, Ill., Blshop 2-1414 * In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 20, Ont, 


6 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


. . JUNE, 1960 


La 


Sidelights 


CONSTRUCTING ELECTRICAL SYSTEMS 


ALUMINUM SHOWCASE 


As reported on this page last month, our May editorial feature section 
“Constructing Electrical Systems” will be available in an attractively 
bound, hard-cover, book edition. Past experience has demonstrated that 
many of our subscribers and their associates want reference copies of 
our original and exclusive book-length projects in this more permanent 
form. The book edition is now on press and we expect to begin filling 
orders by about July 1. Single copies are priced at $4.50; in quantities 
of 10 to 24, $4.25 each and 25 or more copies, $4.00 each. Orders and 
inquiries should be addressed to the Editorial Department, Electrical 
Construction and Maintenance, 330 West 42nd St., New York 36, N. Y. 


APARTMENT HEATING 


Kaiser’s new headquarters building, recently completed in Oakland, 
Calif., with nearly a million square feet of floor area, is now the largest 
office building west of Chicago. A high capacity secondary network serves 
a 460/265-volt electrical system with extensive use of aluminum for 
raceways and conductors. The curved floor plan also required a novel 
header duct installation to follow the building line. Associate Editor 
H. P. Scott describes the electrical system in “Wiring an Aluminum 
Showcase” beginning on page 97. 


-NISA AT MIAMI BEACH 


One of the most significant targets for the application of electric 
heating is new and modernized apartment buildings. In areas where 
attractive all-electric rates are available, the advantages are so com- 
pelling to building management and tenants alike that electric heat 
systems may rapidly make conventional heating plants for multi-family 
buildings obsolete. In Seattle, Wash., 75% of all apartment units built 
since 1954 have electric heat, a trend which is already spreading to 
other parts of the U.S. R. C. Cornelius of Seattle City Light tells why 
in “Facts Focus on the Future of Electric Heating in Apartments” 
beginning on page 112. 


Electrical apparatus service shop men took a long range look at man- 
agerial and operational problems that will accompany anticipated 
increases in service business during the next decade at the annual con- 
vention of the National Industrial Service Association at Miami Beach 
last month. Associate Editors August Eckel and Berlon C, Cooper report 
on the meetings and convention activities beginning on page 216. 


ELECTRICAL MATERIALS 


COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER }, 1951. 
INDEX POINTS REPRESENT 
j THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 
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in friction, 
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or plastic tape 
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look to ACCURATE... 
suppliers of 
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Washington Report 


A deterioration of East-West relations seems almost certain 
following the break-up of the Summit meeting in Paris in mid- 
May, as Soviet Premier Nikita S. Khrushchev reverted to the 
usual Communist strategy of “protracted conflict,’’ which both 
military and political officials in Washington have previously 
recognized and specifically described. 

As uncertainty becomes the theme for the future, certain 
probabilities seem likely: Defense appropriations will probably 
be boosted; Eisenhower's foreign aid request for $4.2 billion 
will probably be approved in-full. While defense output cannot 
be pushed up suddenly and sharply, new defense needs will al- 
most certainly affect many aspects of business—soon on man- 
power, slowly on inventories. A pickup in business this fall, 
directly related to increased defense spending, is expected. 


Business has displayed a firmer tone since the beginning of 
the second quarter, quite aside from the international situation. 
Personal income is rising, retail trade has turned up firmly, em- 
ployment gains were made between April and May, auto produc- 
tion rose during May to what was expected to be the best May 
since 1955, and home building has halted its decline with a 
slight upturn. 


Desertion of conservative policies in public spending could 
cripple this nation, and would play into the hands of the Soviets, 
Budget Director Stans declared recently in a speech before the 
U. S. Chamber of Commerce. He pointed out, however, that the 
Soviets are now a long way behind the U. S. in the development 
of their economy and their standard of living. He suggested that, 
as the nation’s output of goods and services increase, we should 
reduce the national debt, relieve the tax burden, as well as take 
care of real national needs. 


New construction spending rose to $4 billion in April, up from 
$3.7 billion in March. New private construction increased $200 
million over March, to $2.9 billion, and public construction rose 
$100 million, to $1.1 billion. All totals were below the levels of 
a year earlier. 

Capital investment in industry this year will total nearly $38 
billion, or an increase of about 14% over last year’s activity, 
according to a recent McGraw-Hill survey of business intentions. 
This is slightly above the previous peak reached in 1957 and con- 
firms an earlier Dept. of Commerce-Securities & Exchange Com- 
mission survey. 

School construction requirements over the next ten years add 
up to $26.8 billion, for 607,600 classrooms, according to a 
recent report by the U. S. Office of Education. This includes the 
existing backlog of needed classrooms, replacement of rooms 
that become obsolete or destroyed over the next ten years, and 
additional classrooms needed for the increase in pupils during 
the coming decade. 

Housing starts in April increased seasonally to 110,400, from 
93,800 in March, April starts last year totaled 142,200. Most 
builders now report mortgage funds as more plentiful. 


Gross national product for the first quarter was $498 billion, 
Dept. of Commerce reported. This is just short of the ‘‘half- 
trillion dollar’’ economy which most economists have been dis- 
cussing recently. This is an increase of $14.5 billion from last 
year’s fourth quarter. 

Other economic highlights: 

e Industrial output in April was 109% (of the 1957 average) 

(old index—165% of the 1947-49 average). 
e Employment soared to 66,150,000 in mid-April, a record 
for the month, while unemployment fell to 3,660,000. 
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ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 
used E.M.T. connectors and couplings. 


Y2” Coupling 


BM-41 BM-51 


Yn" Offset Connector 


BM Offset 
Connectors 
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Save time and money with | @ 


ORIGINAL 
INDENTER 
FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


pat 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 
connectors that prevent insulation 
)} damage—All steel construction with 


» extra heavy gauge wall thickness. 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406, 


ORIEL 


GALVA © ILLINOIS 


BM PLIER SIZE 
INDENTERS 
BM—No. 607 1/2” 
BM—No. 608 %” 
BM—No. 609 1” 
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FOR THE 
POWER OF THE ATOM 


In Rowe, Massachusetts, the Yankee Atomic Electric Com- 
pany has built one of the first commercial atomic power 
plants in the U.S. 


This engineering marvel, designed to transform the de- 
structive power of the atom into useful electrical energy, 
utilizes no less than 200,000 feet of Simplex wire and cable, 
some of which is exposed to radiation. 


For top performance in all types of installations, utilities 
and industrial companies the world over rely on the prod- 
ucts of Simplex research and development. 


1885 Diamond Jubilee 1960 
75 Years of Leadership in the 
Wire and Cable Industry 


WIRE & CABLE CO. 
Cambridge, Mass. « Newington, N. H. 
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The unique “‘Lazy Susan”’ partition in the new National 
Electric ““NXZ”’ Junction Box ends all the costly reposi- 
tioning problems encountered when a box is installed 
with partitions not properly oriented with the under- 
floor raceway system. By removing two screws inside 
the “NXZ” box and rotating the “Lazy Susan”’ parti- 
tion, the costly procedure necessary to reposition the 
box is eliminated. Contractors report a substantial sav- 
ings when using this improved method. 

In addition to the ease of realigning the box, the 
“NXZ” line offers the advantage of being able to adjust 


NATIONAL ELECTRIC DIVISION 


the box height without removing the cover. . . using an 
ordinary screw driver. As with all National Electric 
Junction Boxes, a galvanized jsteel collar around the 
leveling ring keeps concrete from bonding to the ring, 
thus allowing downward adjustment. 

National Electric “NXZ’’ Junction Boxes are part of 
a complete underfloor raceway system suitable for all 
types of construction. For complete details on un- 
derfloor raceway systems, write to National Electric 
Division, H. K. Porter Company, Inc., Porter Building, 
Pittsburgh 19, Pa. 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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Maintenance is an easy job with General 
Electric’s new draw-out Limitamp control, 
Routine maintenance is quickly performed 
with the contactor in place. 


Coils and contact tips can be changed in 
a matter of minutes. Simply lift out the 
arc chutes and one are horn to expose the 
bolts holding coils and tips in place. 


To make your job still easier, a magnet- 
head wrench is supplied with each unit. This 
wrench fits all bolts necessary to change 
coils and tips. And, remember... Limitamp 
control is all front connected. 


and the fuses pop up. When a fuse is re- 
placed, it is guided into position by a back- 
stop on the clip. 


Rated 2300- to 4600-volts for 
Another feature of new Limitamp control 


a-c motors up to 3000 hp. 


* Reg. Trade-mark of General Electric Company 


To replace fuses, you just pull the ejector | 


* NEW DRAW-OUT DESIG 


TOR CONTROL 


: LIMITAMP* M 


| | Ta 


is a special test circuit—built into each 
control unit, Simply bring in external con- 
trol power and connect it to the terminal 
board. You can then safely operate the 
panel—isolated from _ its normal power 
source with the door open—to check out 
the unit before putting it into service. 


Ask your G-E Apparatus Sales Engineer 


or Agent about other advanced-design 
maintenance, installation, operation and 


performance features of Limitamp control. 
Or, write Sect. 783-14, General Electric Co., 
Schenectady, N. Y. for Bulletin GEA-6893. 
Industry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 


GENERAL( >) ELECTRIC 


SILICONE NEWS from Dow Corning 


Better Than New...Cost Less Too 


INSULATED WITH 
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Silicone Rewinds Provide Extra HP to 
Handle Increased Loads... Overloads 


From coast-to-coast, from Canada to the Gulf, nearly 200 Service Shops 
are now qualified and equipped to rebuild motors from your plant so 
that they will deliver from 25% to 50% greater horsepower than they 
did as originally supplied. 


Service Shops identify these motors by affixing brass plates that read 
“Insulated with Dow Corning Silicones” . . . and bear the shop name. 


Where motors in your plant have failed because of increased production 
schedules . . . a change in processing or machining techniques . . . rapid 
reversing . . . jogging... inching... temporary or continuous overload- 
ing . . . a silicone rewind is the cost saving solution to minimum downtime 
and future reliability. 


Or if you’re planning new processes, new schedules that will increase 
horsepower requirement of existing motors, consider these facts: Your 
present motors can be rewound with silicones for a fraction of the price 
of new motors — and you save the cost of new motor pedestals and 
mounts, fittings, wiring and controls. Furthermore, you save considerable 
installation time and expense. 


Silicone rewinds give reliable operation in almost any surrounding — 
regardless of high ambients, moisture, many corrosive atmospheres. For 
more information, and the name of Authorized Service Shops near you, 
contact Dow Corning, Dept. 2806. 


_ SPECIFY Dow Corning Silicones 
and SAVE! 


BOSTON 


ATLANTA CHICAGO 


CLEVELAND 


firstiin 


we" SILICONE (INSULATION 


AUTHORIZED SERVICE SHOP 
* 


SERVICE SHOPS identified by this gold 
emblem are experienced in_ rebuilding 
motors ... in the use of silicone insulating 
materials to assure top quality performance. 


100 150 

90 EFFICIENGY > as 

wo i350 

32 80 7 120 
5 i komen 
Cee 8 
2 é 100 5 
3 60} ? 90 § 
3 z oO 
so | i 
> |i 70 3 
2 : Aco # 
3 40-; 60 g 
= : A450 © 
~ 30 TEMP! Hao 2 
5 EMPERATURE. - you GET #440 & 
= 20 de WITH A a, © 

& SILICONE 

10 REWIND °° 

10 

Co) 25 50 75 100-125 150 


% Rated Horsepower 


MOTORS REWOUND with Dow Corning 
Silicones give up to 50% more horsepower. 
Efficiencies and Power Factors are com- 
parable to those at full load ratings of 
motors as originally supplied. Only the 
insulation changes. The extra thermal stabil- 
ity of silicones increases motor capability. 


SILICONE REWINDS consistently pro- 
duce outstanding results such as these: To 
increase pumping capacity 30%, thirty-one 
50 and 60 horsepower pump motors were 
rewound with silicones — boosting their 
output from 50 to 75 horsepower, from 60 


to 90 horsepower. Total cost was only 
$19,000 compared to $68,200 for new 
motors. and mounts! After 4 years, the 
motors have proved 8 times more reliable! 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. c. 
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*Registered Mark Smithcraft Corporation 


NOW YOUR CUSTOMERS CAN 


LEASE LIGHTING 
from dmithenaft 


and General Electric Credit Corporation 


Smithcraft LEASE-LIGHT” is a new nation-wide 
plan by which owners or tenants can lease Smith- 
craft fluorescent lighting equipment for old or 


new buildings. 


Owners or tenants free their capital 
to earn dividends while enjoying 
the efficiencies of Lease-Light*. 


They rent or time-pay for the entire 
lighting equipment, including in- 
stallation cost, anywhere in the 
United States or Canada. 


They lease for 5 years... deposit 
approximately 5 months rent... 10 
months if installation cost included. 


® Your customers Lease-Light* from 


Smitheraft through you and your 
Distributor. Their payments, are 
sent to General Electric Credit Corp. 


Lease-Light* rentals for recom- 
mended lighting levels for stores, 
offices, factories and schools run as 
low as %4¢ per square foot per month. 


Your customers choose from Smith- 
craft’s complete line of fluorescent 
fixtures or light- and sound- 
conditioned ceilings. 


You can generate more jobs in the moderniza- 
tion and re-lighting market, at a higher profit 
to you, with the Smithcraft Lease-Light* Plan. 
For further information, call your distributor 


or write to 


233 Everett Ave, 


CHELSEA 50, MASS. CHICAGO 30, ILL. 


CORPORATION 


+ alt cnltong by Sruthenaf—Anoviss ust pore Ugg 
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Am iaas of these 


... that’s rightt KNOWING 
the features of QHT dry-type 
transformers means satisfac- 
tion, can save time and money, 
and may win you a vacation 
of your choice in New York, 
Miami, Las Vegas, or Los Angeles 


General Electric QHT dry-type transformers provide a balanced com- 
bination of small size, light weight, superior installation features, high- 
temperature insulation, and quiet operation. This combination means 
easier installation and practically eliminates the major sources of trans- 
former complaints—noise and insulation failure. Review these features: 


Ease of installation. These General Electric QHT dry-types are built with 
convenient conduit knock-outs, large terminal compartments, and wiring 
spaces which are easily accessible from the front. You'll save time and 
money every time you install one. 


Quiet, high-temperature operation. All QHT transformers have sound levels 
equal to or less than NEMA Standards. The rigid, welded design of the 
units helps eliminate vibration, and built-in rubber mountings reduce noise 
transfer through conduits and mounting brackets. QHT dry-types have 
silicone-impregnated insulation, highly moisture resistant, with an in- 
herent ability to withstand high operating temperatures. 


Small size, light weight. Because these new QHT dry-type transformers are 
built of quality, weight-saving materials such as aluminum conductors and 
cold rolled, grain-oriented silicone steel, you get a unit that’s lighter and 
smaller than old type designs. You’ll save space and money in installation 
by putting these new transformers right at the load. 


Fast delivery. Complete stocks of these new General Electric QHT dry- 
type transformers are available at your local G-E electrical distributor. See 
him today for all the information on what these QHT features mean to you. 
And ask him for details on the “QHT EXPLORER CONTEST’—he’ll 


give you all the details and an entry blank. 
*Registered Trademark of General Electric Co. 


announcing the 


CONTEST 


, .. You can win a vacation for two in your choice of New York, Miami, Las Ve 
or Los Angeles, or one of 1400 other prizes, simply by exploring the world of ex 
values in General Electric QHT dry-type transformers. Call your G-E dry-type trans- 
former distributor and ask him for details on the “QHT EXPLORER CONTEST”— 


he'll give you all the details and an entry blank. 
No entries will be accepted from employees of the General Electric Company or its subsidiaries. 


= 
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Splicing a 
branch circuit 
without tools? 


YES! 


because only 


~ WING-NUT 


has a built-in wrench 


DISS0/ADEAL INDUSTRIES, INC.. Sycamore, Iinois 
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This one really has it! Here's the only one- 
piece screw-on wire connector with-the - 
‘unique wing grip. Good news for thumb-sore _ 
_ electricians... just twist Wing-Nut easily and 

- quickly on even the toughest branch circuit 
wires, like stiff vinyl-insulated #6. It's soeasy, 
no tools are needed. And in crowded boxes 
apply Wing-Nut, then snip off the wings, 


: Perfect splice? You know it! Your splice is 
: always visible—no take-apart for inspection. 
_ You can actually sée your splice is right, 

_ through the semi-transparent Nylon insulat- - 

ing shell. And that Nylon shell is tough, | Une 

breakable, high-dielectric, and stable... 
won't cold-flow and short-out: ‘by stretching. 
thin under strain or pressure. : 


: Only Wing- -Nut hasa ‘Nylon shell with cucn a 
deep, wide skirt. Easily slips over two No. Band. 

a No. 6, even thick Type RW. No flash-over. 
Two sizes of Wing-Nut handle all your-needs, 


+ Aluminum wire, too! U.L. has approved 

_ Wing-Nut for use as a pressure | cable (600v) 
‘and fixture splicing connector for all possible ~ 
combinations of standard aluminum-to-alu- 
minum wire splices. And only Wing- -Nut ig. 
also approved for 474 combinations of solid - 
oe stranded copper wire. _ ~ 


Sound good? Then see and try the new . 
a -Nut oe ee — 


WRITE FOR (ee SAMPLE 


For the tools and supplies you need 


- on every wiring job, get the finest 


MADE BY 


““FLEXI-STRAND"’, Ideal's new extra-flexible fish tape 
answers the problems of pulling wires around sharp 
bends. It is made of high quality preformed galvanized 
aircraft cable. Itis more durable, and stronger, and will 
far out-last ordinary flat tapes. So flexible it will easily 
take sharp bend in any conduit without cutting. Takes 
extreme flexing without kinking or taking a set. Ex- 
tremely high breaking point of 2,500 !5s, 


Easily applied by hand or brush to any rubber, or plastic: 
covered wire or cable, as they are being pulled into 
conduit. Wire-Lube protects insulation against breaks, 
scrapes and strains. Slides wires around bends and 
thru tight spots. Dries to a fine lubricating powder that 
makes it easy to add or remove wires later. Noncorrosive, 
noncombustible, absolutely harmless to hands and 
clothes. 


Safest, easiest-to-use voltage tester made. Designed 
for rugged daily use. Case is seamless plastic in Safety 
Yellow, with no surface metal. Prods have extra-safe 
no-slip grips and 30” neoprene leads. Case has center 
mount for one prod, with prod storage space to com- 
pletely shield tips. Test for: VOLTAGE (110 to 550v AC; 
110 to 600v DC) FREQUENCY (25 to 60 cycles), AC or DC, 
Solenoid calibrated voltage indicator functions sepa- 
rately from neon test lamp for super-safety. Available 
with special current-limiting resistors in each prod. 


Strips standard branch circuit, fixture and lamp wire, 
and all other stranded or solid wire. Automatic stop 
locks jaws open after stripping until wire is removed. 
Eliminates crushed wire ends. Available with eccentric 
adjustment on blades to limit cutting depth. 


A handy addition to every electrician's tool kit. Strips 
No. 10, 12, 14, 16 and 18 gauge wires quickly, cleanly, 
easily. Cuts and loops wire. Sturdy, compact, con- 
structed of hardened steel for rugged duty and long 
service. Comfortable plastic grips for sure handling and 
safety. Overall size, 6”. Flat design fits easily into pocket 
or tool kit, 


IDEAL INDUSTRIES, Inc., 
1041-F Park Avenue, Sycamore, Illinois 
i Yes! | want the full story on the new Wing-Nut, and 
\ my free sample to try on the toughest branch circuit 
‘\ splice | can find. Also send me information on the 
“\ 4 full line of Ideal connectors, tools and supplies, 


THE HELPING HAND 
ON EVERY 
+ WIRING. JOB 


Name 


Firm, Et 


Address 


SS 


City ne LONG ANS. 
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the latest lighting advancement 


| PPLETON. 


electric company 


lighting unit to 

give you top operating 
performance from the 
amazing Quartzline 
lamp! 


nso. 
: [nt? “QUARTZLITE 500” 


Only the Appleton Intenso “Quartzlite 500” is precision engineered to 
meet the lamp manufacturer’s efficiency and operating standards for 
the new 500-watt, filament type, iodine cycle lamp. 

Its new, compact design was specially developed for this powerful 
lamp to give you 19% greater, constant light output of 21 lumens per 
watt...and twice the average life of a conventional 500-watt lamp. 

That’s not all! For the first time, attractive lighting installations 
can be made in very small space areas — easily, economically. The 
special weatherproof unit design also puts light where you want it. 
Its extremely sharp cutoff—in a rectangular beam spread—eliminates 
the usual need for beam overlap, yet provides adequate, uniform light 
for innumerable applications indoors and out. 

For increased lighting efficiency in Industry ¢ Business Recreation 
e Transportation, buy or specify the versatile Intenso “Quartzlite 
500”. . . ideal for signboards, displays, outdoor sports, building security, 
mobile equipment, storage areas and many other uses. 


3 
NISC WILE SCOR SEEN ENN LEE eae | 


ALN NR BRET REAR RIE 


WRITE TODAY FOR COMPLETE DETAILS 


Sold through 


2D 0 i i T 0 A franchised distributors only 
® 


e/ectric company 
1701 Wellington Avenue, Chicago 73, Illinois 
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YOU GET GREATER SAFETY because (1) new, removable, single-stroke 
handle “charges” the operating spring safely, easily. (2) High speed closing 
and consistent contact opening are provided by one spring which works in- 


dependently of operator. (3) Positive interlock gives greater safety for 
operator and equipment. 


Here’s how 


General Electric 
Rollout Switch and 
Fuse Equipment makes... 


in reducing fixed and operating costs 
for light duty switching and 
circuit protection 


Greater safety, better short-circuit protection, easier installation, and 
reduced maintenance—these are the features of General Electric Rollout 
Switch and Fuse Equipment that play an important role in reducing your 
fixed and operating expenses. 

Precision-engineered components make another “Big Difference.” A 
new manually-operated, stored-energy load-break switch provides both 
high-speed closing and consistent, sure contact opening independent of the 
operator. High quality current-limiting fuses and interrupter switches help 
assure rapid, sure switching and fault current protection. 

Evaluate for yourself the difference this equipment can make in both 
commercial and industrial systems. For all the facts, contact your nearest 
G-E Apparatus Sales Office or write for bulletin GEA-6623B, General 
Electric Co., Schenectady 5, New York. 514-06 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


BETTER SHORT: CIRCUIT PROTECTION GREATER INSTALLATION VERSATILITY 


Pim 


YOU HAVE A CHOICE of construction types. G-E Rollout 
Switch and Fuse Equipment can be furnished to suit your 
installation needs—indoor or outdoor units; in line-up with 
G-E Metal-clad Switchgear; or in single or multiple units. 


GENERAL ELECTRIC ROLLOUT SWITCH AND FUSE EQUIP- 
MENT has (1) current-limiting fuses on the source side 
of the (2) load-break switch. This feature means you 
get greatly improved short-circuit protection. 


pawn pectin 


SUN ’N SAND Unique, different... appealing! Shades 
are an arresting blend of imported Italian sand-tone | 
reed, handwoven with glistening brass accents. Satin 
white, vacuum formed styrene diffuser. Sun ’N Sand — 
original... beautiful... modern! 

STE - bo mime 


ao bad 


V-5675 For hallways or 
tasteful accent lighting. 
Length 814", diameter 614". 
One 100-W. 


V-1677 Wide decorative 
and functional uses in liv- 
ing, dining, bedroom areas 
60” drop cord. 
Diameter 12". 
One 100-W. 


z 


" y1676" Designed for dra- V-1673 Pulldown for living 
_ matic living room lighting. or dining rooms. Adjusts 
ij 2bnree- light cluster. 48" 20” to 56”. Diameter 22". 
as white drap tats: Diameter Three 60-W. 


ys V-1672 Same but 17” di- 


1675 single Unit 48¢ drop : ameter. Two 60-W. 
ord. ‘Diameter 1044". On 
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FLORENTINE SERIES Exquisitely detailed scrolls PLANTER SERIES Bright ideas! Lighting fixtures 
cast in aluminum. Antique white color delicately that double as planters. Perfect accents for fire- 
toned with gold fleck. White opal globes. Matching place, entranceways, in dinettes or family rooms 
white chain. Here is new richness for all homes — . . . wherever you want a touch of eye-catching 
contemporary, transitional, traditional! beauty! 


V-1713 Perfect in foyers, living rooms, dining areas. Spread 
31” (6’ chains and yolk). Three 100-W. 


V-1712 Majestic! Diameter 12”. Matching white 6’ drop chain. 
V-1710 di er 10”. One 150-W. 


These are just a few of the fresh, new custom 
creations available... fixtures so delightfully different 
and irresistibly styled... ‘‘to show is to sell.’’ 

Free colored brochure describing the full 

line available. See your nearest Virden Lighting 
distributor or write direct using the coupon below. 


VIRDEN LIGHTING DEPT. ECM-6 
DIVISION OF JOHN C. VIRDEN COMPANY 
5209 EUCLID AVENUE 


| 
| 
| 
| CLEVELAND 3, OHIO 
VIRDEN 4 JGkh. : 
‘oy LIGHTING |. 
f y 
‘ | 
| 


® 


MEMBER AMERICAN HOME LIGHTING INSTITUTE Address 


City Zone State 


SUBSIDIARIES: LIGHTING DYNAMICS, INC., LOS ANGELES, CALIF. AND DALLAS, TEXAS; JOHN C. VIRDEN, LTD., TORONTO, ONTARIO. 
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Why 
this* 
rigid 
conduit ’ 


*instead of conventional 
steel conduit 


Alcoa aluminum rigid con- 
duit goes up faster than conventional steel conduit. 
From warehouse to erection site, there’s only % as 
much weight to lift, load, carry, and erect. 


A hacksaw on the small 
sizes or power tools on the large—in either case, 
you'll find that Alcoa aluminum conduit cuts 
easier and faster. 


All that’s required for 
uniform, one-shot bends on the small sizes is an 
EMT bender (one size larger). You’ll find, too, 
that mechanical and hydraulic benders work per- 
fectly (and often faster) on all sizes of Alcoa alu- 
minum conduit. 


Just use sharp dies 
and your regular cutting oils... and you'll get 
clean, sharp threads in less time. 


Flexible and round 
tape with a terminal ball makes fishing a cinch. 
And wires pull easier because of Alcoa conduit’s 
special lubricating liner. 


Compare first- 
price cost with that of conventional conduit and 
you’ll see how favorably Alcoa aluminum conduit 
stacks up. When you consider other costs—cutting, 
bending, threading, and installing—you’ll see why 
more contractors than ever before are switching 
to Alcoa aluminum rigid conduit. 


Alcoa aluminum rigid conduit is sold exclusively 
through selected electrical distributors and whole- 
salers. Any one of these can give you some of the 
other reasons why you should select Alcoa conduit 
—corrosion resistance, long life, distinctive ap- 
pearance, etc. Free literature on request . . . just 
drop a line to Rome Cable Division of Alcoa, Dept. 
7-60, Rome, New York. 


ROME CABLE 
DIVISION OF ALCOA 


JOB-PROFIT TOOLING IDEAS 


no special 
attachments 
needed to bend 
ALUMINUM 
CONDUIT 


with Greenlee 


lightweight benders 


When your jobs call for bending aluminum conduit, 
you can streamline operations and make big savings 
in labor and materials with a standard Greenlee light- 
weight hydraulic bender. 


Designed to accommodate both steel and aluminum 
conduit and pipe without special attachments, Green- 
lee lightweight benders are extra rugged, fast, powerful 
- - » yet one man can easily transport, set up and 
quickly make uniform bends. 


Shown at right are two views of aluminum conduit 
installations on a large electrical job now in progress. 
Top illustration shows 16 parallel runs of aluminum 
conduit with offsets made by a Greenlee No. 888 
multipurpose hydraulic bender. Job is typical of 
accuracy and uniformity of duplicate bends easily 
made in one shot with Greenlee No. 888 benders. 


Lower picture shows complex duplicate offsets and 
concentric bends at intersection of several conduit 
runs. All conduit is aluminum and all offsets were 
made with a Greenlee No. 888 multipurpose hy- 
draulic bender . . . other bends were made with a 
Greenlee No. 884. 


Four Job-Profit Tooling Ideas using Greenlee hy- 
draulic benders are shown on the facing page. High- 
strength aluminum alloy construction of Greenlee 
benders holds weight to a minimum for easy 
portability and one-man operation. 


\ 


Idea for faster, more efficient 


bending — Cost for all your bending jobs 
can often be reduced by half or more with a 
Greenlee No. 880 lightweight hydraulic 
bender (above) for 44" - 2” aluminum or steel 
conduit. Available for hand or power pump 
operation, the No. 880 makes 90° bends in 2” 
conduit in approximately five minutes with 
hand pump... less than a minute with a 
Greenlee power pump. Conduit is inserted 
and removed from the front . . . permits fast 
“in-place” bending. 


Idea for controlling costs, 


making better installations — 
Actual on-the-job figures show that with a 
Greenlee No. 883 bender, costs for making 
bends in aluminum or steel conduit run about 
one third of that for using manufactured 
bends and fittings. Complete portability of 
this lightweight unit makes transportation 
fast and easy. The No. 883 accommodates 
eight sizes of conduit from 144” -3" ... re- 
quires only one size of pipe supports for 
complete range. Fast hand or power pump 
operation, plus mobility make this compact 
bender one of the most important tool in- 
vestments you can make today. 


Idea for streamlining 
bending operations 
on large-diameter 
conduit—Contractors across 
the country are finding big 
aluminum and steel conduit in- 
stallation jobs are quickly com- 
pleted with better results, more 
uniform quality when they put 
a Greenlee No. 884 lightweight 
hydraulic bender to work. Forty 
tons of ram pressure quickly 
make 90° bends in one shot in 
conduit ranging from 14” - 4”. 
Operated with standard hand 
pump or Greenlee power pump. 


MASSE SA 


Idea for making offsets in seconds, with one 
setting, one shot— When job requirements call for offset bends, 
make them on the job—in seconds— with a Greenlee No. 888 multi- 
purpose hydraulic bender. Offsets always correctly aligned — no doglegs! 
Easily operated by one man, this bender also makes 90° bends close to the 
end of the pipe in one shot. For 14" - 2” conduit, the No. 888 features 
hand or power operation . . . heavy-duty casters for easy transportation. 


Greenlee Job-Profit Tooling offers a complete line of timesaving tools for 
electrical construction. Get the complete story on how they can help you 
to control costs, write for Bulletin E-240 today. 


GREENLEE TOOL CO. 1885 Columbia Avenue, Rockford, Illinois 


TOOLS FOR CRAFTSMEN 


GRE 


NLEE JOB-PROFIT TOOLING 


...cost control for contractors 
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SELECTIVITY CURVES show tripping 
times for all breakers in your G-E 
Load Center—your assurance of 
SELECTIVE COORDINATION 
under all conditions. Ask for them. 


Selectively Coordinated Load Centers Deliver... 


Best Service Continuity 
Under All Conditions 


... Yet you pay no price premium if you 


buy from General Electric 


SELECTIVE SELECTIVELY COORDI- 

COORDINATION NATED Load-Center Unit Sub- 

GIVES BEST SERVICE stations are your best assurance 
CONTINUITY y 


of power continuity. Power cir- 

cuit breakers are factory-preset 
by General Electric so that—during short-circuit condi- 
tions—only the circuit breaker on the faulted feeder 
opens. Power continues to flow through unfaulted circuits 
to the rest of the loads. This “selectivity” between main 
and feeder breakers is accomplished by coordinating the 
tripping time of the main and feeder breakers. 


/ 


During any magnitude of feeder short circuit, the 


main breaker “waits” until the feeder breaker opens. 


YOURS AT 
LOWER COST 


You now can have this superior 
coordination at no extra cost. 
Advanced engineering techniques 
by General Electric have eliminated the price premium 
normally charged for this inherently higher cost, more 
highly-engineered unit substation. In addition, you can 
save by using manually operated, stored-energy breakers 
in place of electrical units which were formerly required. 


IF ANY 
SHORT CIRCUIT 
TRIPS 
THIS BREAKER... 


..- POWER 
CONTINUES 
TO FLOW 
TO LOADS 
ON THESE 
BREAKERS. 


This means that General Electric SELEC 
ORDINATED load centers are now available at the same 
price as the fully rated load centers. 


ONLY CURVES Specify the SELECTIVELY 


PROVE Neve COORDINATED Load-Center 
POGEDINATION Unit Substation, with coordina- 


tion curves for the specific break- 
ers in your Load Center. These 
curves will show you how time-current characteristics com- 
bine to assure you of maximum power service continuity. 


For more detailed information, contact your nearest 
General Electric Apparatus Sales Office, or write to Gen- 
eral Electric Co., Schenectady 5, New York for publica- 
tion GEA-3592. 531-02 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


D-C CIRCUIT BREAKERS MADE IN 1928 
ARE HOPELESSLY BEHIND THE TIMES 


They’re too slow. They can’t handle the higher loads 
on your present circuits. They can be responsible for 
enormous damage to equipment in case of short circuits. 
And they are unsafe for personnel. 


Actually there’s no economy at all in trying to stretch 
out the life of 20 to 40-year-old d-c circuit breakers. 
Figure out just how much it will cost you to repair the 
damage to equipment alone when you have a severe 
overload or short circuit. Add the cost of machine 
downtime and you have a prohibitive expense. Probably 
for even less than the cost of one overload, you can 
install a new modern, high-speed I-T-E Model FB 
circuit breaker. And you will have the benefit of its 
superior performance for years. 


The I-T-E Model FB breaker gives you current limiting 
action within 6 milliseconds. And it may be safely 
applied to 1000 volt d-c circuits having a rate of rise 
of 15 million amperes per second. Yet this high speed 
costs you no premium. 


In addition, because the I-T-E Model FB breaker uses 
modern materials and techniques not available to 
designers of old breakers, it’s much more compact and 
weighs many pounds less. 


I-T-E Model FB d-c circuit breakers are available either 
1 or 2-pole, and in capacities from 1200 through 12,000 
amperes continuous. Write for Bulletin 4601-A. I-T-E 
Circuit Breaker Company, Dept. SW, 1900 Hamilton 
St., Philadelphia 30, Pa. 


Model FB d-c circuit breaker, stationary single-pole, with 
manual stored energy closing. 


| (fh) I-T-E CIRCUIT BREAKER COMPANY 
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MEMO ON: THE CONTRACTOR BETTER SELLING PROGRAM | 
TO: ALL ELECTRICAL CONTRACTORS | 
FROM: BOB KEMPTON, VICE PRESIDENT OF MARKETING, EDWARDS COMPANY, INC. 


WHAT IS IT? A coordinated program of advertising and sales promo- 
tion aids...specifically designed to help the electrical contractor 
get more profitable business in all types of electrical equipment. 
HOW WILL IT HELP YOU? We have long considered the recognized 


electrical contractor who installs our equip- 


ment as an important member or our “sales 

team’’. Most electrical contractors are too busy to , 
originate a complete sales and advertising pro- 

gram of their own. With the great expansion in 

electrical work, the contractor should direct his 


efforts to the most profitable jobs. This pro- : 

gram has been endorsed by leading contractor 

associations. » HOW CAN YOU PARTICI- 

PATE? On the a following pages the 

complete program & is described in detail. After THE 


you have reviewed “™&\ the components and are con- 
vinced that this program “™m will be helpful in building 
profits for you, just fill in “@™\. the coupon on the back 
page and mail it to us... _ we'll take it from there. 


ES TET aD pean Saher Sc PO 


. 
E 
j 


A complete kit full of ideas...all designed to 
help you promote your services more profit- 
ably. From how to conduct a direct mail 
Campaign that gets results to a clever idea 
for follow-up that makes new customers... 
all here to help you aggressively sell any type 
of electrical equipment or services you offer. 
SECTION I—ADVERTISING FOR THE CON- 
TRACTOR. Here are 12 basic ‘‘tools” for plan- 
ning a coordinated advertising or sales promo- 
tion program. Used singly or together, they can 
produce direct results through more profit- 
able new work for your firm. SECTION li— 
MARKETS FOR THE CONTRACTOR. Catalogs, 
literature and advertising reprints; guides to 
the most profitable markets for electrical 
ontracting work. HERE ARE SOME TYPICAL 
a PIECES IN THIS PROGRAM: 


The Contractor’s 
SIGNAL LOG | 


1. CONTRACTOR’S CONDENSED FEATURES 

KIT. A pocket-size 24 page reference 

guide. Shows sales features and appli- 

cation for all types of Edwards signal- 

ing systems and products. 2. THE 

EDWARDS CONTRACTOR SIGNAL 

LOG. A digest of product informa- 

tion for industrial, residential and 

commercial application. 3. ADVER- 

TISING AND HOW TO USE IT. Your 

guide to advertising. A wide selec- 

tion of newspaper ad mats, radio 

and television scripts ready for your 
use...together with a guide on how 

to buy space, rates and selection of 

media. 4. HOW TO BUILD BUSINESS 

USING DIRECT MAIL. This handy ref- 

erence gives you all the facts about 

direct mail advertising. How to build 

your list, postal regulations, what and 

how frequently it should be used for real 

sales results. 5. DEAR SIR (BUILD-A-LET- 

TER KIT). Shows you how to write your own 
personalized sales letters and direct mail 
pieces. A varied selection of attention-getting 
openings and closings plus complete letters that 
offer your services...the real benefits that outsell 
competition. Plus acomplete assortment of pieces 
for salesmen’s calls, follow-up and direct mail use. 
They tell the story of your reliability and all your services 
as an electrical contractor to prospects and customers. 


ANY ‘ 
: . Nee 


UN 


Sates Results 


EDwinns conrane, me 


TO APPLY FOR PARTICIPATION IN THE 
EDWARDS BETTER SELLING PROGRAM 
FILL IN AND MAIL City 


Name of Firm 
Street Address ___ 
City, State- 


Please check market areas in which you are servicing key accounts regularly, 
Commercial and Industrial | | 


Residential | | 


Schools and Hospitals | | 
Do you have anyone in your organization making regular sales calls to key or prospective 
accounts? YES| | NO| | 


Is there someone in your organization now who could devote time to putting such a pro- 
gram to work? YES | | NO | | 


3 Name those distributors from which you normally buy your Edwards products. 


Signature Title 


EDWARDS COMPANY, INC., NOR WAL Rye CO UN NEC crue 


fully magnetic, competitively priced...and now 


GUARANTEED 
FORK LUFT: 


Murray "MP’ Circuit Breakers 


Build Business, Profits, Prestige! 
Install the breaker that’s best all 
around—best for you, best for your 
customers, and Guaranteed For Life! 

You’ll like working with ‘‘MP”’ 
breakers. Fully magnetic and un- 
affected by heat, these breakers never 
need derating, carry full rated load, 
never trip unnecessarily, can be in- 
stalled anywhere it’s most convenient 
for you or your customers. 


Backed By A Full Line 


hi fully magnetic § 
circuit breakers ee 


Secondly, your customers will ap- 
preciate knowing that the breakers 
you install are Guaranteed For Life. 
It shows you’re using the best, helps 
you get the business. 


Extra Sales Aids For You! 

You get a special Guarantee Certifi- 
cate to leave with each customer plus 
a special sticker for your own pro- 
motion to use on each load center. This 
will boost your prestige, bring extra 
business your way. 


Gentlemen: 


Name. 


My wholesaler is. 


Of Load Centers 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Here’s How You Can Cash In On This 
Guaranteed For Life Program! 


See your Murray wholesaler today for 
full information on this precedent- 
breaking promotion, Ask him also 
about the material he has available 
to help you sell builders and home- 
owners on Murray Guaranteed For 
Life “MP” circuit breakers, Or write 
Murray directly for complete details, 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y. 


Dopt, B-6 


A circuit breaker that’s Guaranteed For Life! |'m interested, As soon as pos- 
sible, send me complete information on everything, 


TX: | | 
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Alden Wagner is shown in the kitchen of one of the modern Mahaffey-Wagner homes. Note the convenient wall phone. 


“We've always telephone-planned our homes. 
We consider it a fine investment” 


SAYS ALDEN WAGNER, MAHAFFEY-WAGNER CONSTRUCTION COMPANY, DALLAS, TEXAS 


John Mahaffey and Alden Wagner have built 
940 development homes in the Dallas area since 
they formed the Mahaffey-Wagner Construction 
Company in 1958. The homes range in price from 
$9900 to $18,000 and reflect contemporary, mod- 
ern and early-American stylings. One thing they 
have in common is concealed telephone wiring. 


“People no longer think in terms of a one- 
telephone home,” says John Mahaffey. ‘They 


want telephones where they need them—and 
they want them installed without exposing wires 
or drilling holes in the walls. We give them as 
many as five built-in outlets, each in a key area 
of the home.” 


Says partner Alden Wagner: ‘‘We’ve always 
telephone-planned our homes.) We consider it a 
fine investment—a feature that tells people our 
homes are quality-built.” 


Your local Telephone Business Office will gladly help 
you telephone plan your homes. For details on home 
telephone installations, see Sweet’s Light Construction 
File, 8i/Be. For commercial installations, Sweet’s 
Architectural File, 32a/Be. 


BELL TELEPHONE SYSTEM 


ae ee 


NEW aco 


~LINE OF FITTINGS 


Charlie Raco 
has a 
new hat! 


RACO, the complete box line, now offers youa 
complete line of fittings, too. There’s a full line of 
RACO fittings for rigid conduit, E.M.T. (thinwall), 
armored cable, flexible metallic tubing, non-metallic cable, 
and service entrance cable. 

And...the new RACO fittings are available in 
malleable iron, aluminum, steel, and pressure cast. 

With this new addition to the RACO line, you now 
have a top-quality source for all your roughing-in 
materials. Your RACO Distributor has the new complete 
line of RACO products. Ask him about their time and 
' money-saving features. 


Flexible Non-metallic Cable 


NOW RACO HAS A COMPLETE LINE OF ROUGHING-IN MATERIALS 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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NON-COMBINATION TYPE 


For S-A-W Fusibie Panelboards only. Twin 
starters with switches above, or single starter with 
switch above, completely assembled and wired 
at factory from load sides of switches to line sides 
of starters. One side of twin starters can be left 
blank for future use. Switch and starter doors 
mechanically interlocked; padlock feature on 
switch handle. 


- 


ES. 


= — a 


NS 


Foca 


COMBINATION TYPE 


For Circuit Breaker and S-A-W Fusible Panel- 
boards. Single enclosure with either starter and 
switch, or starter and breaker. Wired at factory 
from load side of switch or breaker to line side of 
starter. Handles can be padlocked. Mechanical 
interlocked doors. 


Buyer's choice of the following makes of starters: 
Westinghouse, Cutler-Hammer, Furnas, Allen- 
Bradley, Arrow Hart & Hageman. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


Typical Circuit Breaker Panelboard 
showing 3 Combination Plug-In 
Starters. 


Branches: 15 to 800 Amps. 
Mains: 250 to 1200 Amps. 


NEMA STARTER SIZES 


Non-Combination Type 
208-240-v. AC and 440-480-v. AC 


Twin Units: Sizes 0 to 4, Non-Reversing 
Single Units: Sizes 0 to 3, Reversing 


Combination Type for 
Fusible Panelboards 


Non-Reversing only 
208-240-v. & 440-480-v. AC., Sizes 0 to 3 


Combination Type for 
Circuit Breaker Panelboards 


Non-Reversing only 
240-v, AC & 440-480-v. AC, Sizes 0 to 3 


Write for Catalog Pages 


Syensee 
See our § E j 2 
cere Sar = 
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LUG-IN MOTOR STARTER UNITS 
IRCUIT BREAKER PANELBOARDS 


Typical S-A-W Distribution Panel- Typical S-A-W Distribution Panel- 
board showing 2 Non-Combination board showing 3 Combination 
Plug-In Starters. Plug-in Starters. 

Branches: 30 to 600 Amps. Branches: 30 to 600 Amps. 

Mains: 250 to 1000 Amps. Mains: 250 to 1000 Amps. 


All in a single panelboard Plug-in starters plus plug-in switches or circuit breakers! No 
separate space-wasting motor controls where only a few starters are needed. 


Saves money On equipment—saves space—saves time on installation. All wiring between 
disconnect and starter is done at the factory. 


Safety interlock between starter and disconnect. Starter door cannot be opened with discon- 
nect in “On” position. 


Handle padlock feature whether starter is for circuit breaker or fusible panelboard. 
Two-Coil overload relays are standard on all starters. Three-coil relays available if preferred. 


Heater coils furnished without extra charge if specified on order. 


Optional Accessories: START and STOP pushbuttons—ON and OFF pilot lights—extra 
electrical interlocks. 


Completely assembled panelboards are <vailable promptly from factory. 


|} nie Seer 
Agan ELECTRIC COMPANY P.O. Box 357, Main P. O., St. Louis 66, Mo. 
busduct + panelboards + switchboards + service equipment + safety switches + load centers + Quikheter 
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Game box - 8 extra circuits 
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General Electric TRM1210S “twin”* load center wired Same load center wired with two double-pole TQL’s and 
with two double-pole TQL plug-in breakers and eight sixteen General Electric Type TR “twins” — two rugged 
single-pole plug-in TQL’s. breakers in a one-inch case. 


Install more circuits, buy a less expensive box, with 


wp we 


General Electric “twin” circuit breakers 


The “twin” lets you put up to twice as many circuits in the same 
Perfect for sub-feed panels or ] 


66 Oe ela = 
mais dns eau een space—because the “twin” is actually two rugged plug-in breakers 


Protected female stab recep- ina single one-inch case. 
tacles grip tightly; can’t bend; © : 3 3 x : 
plug-in without jiggling. All _ Combined with other top-quality G-E breakers, the “twin” 


current-carrying parts  silver- 
plated for cool, safe operation. 


gives you complete flexibility in circuit arrangements. It is inter- 


changeable with General Electric Type TQL single-pole and 2- and 


3-pole common-trip breakers. Ask your G-E Distributor to show you 


PROTECTING MEDALLION HOMES how General Electric’s “twin” can save you money on your next job. 
EQUIPPED BY GENERAL ELECTRIC 


GENERAL @@ ELECTRIC 
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*Trade-Mark 


QUALITY- SERVICE 


CADWELD electrical connections rank first in both categories. 


QUALITY—The connection has 100% current carrying capacity 
—cannot loosen or corrode and will outlast the life of the conductors, 


SERVICE—Stocking CADWELD distributors are located in all major 
trading areas in the United States and all are continually 
serviced by our staff of company field engineers, 


For the best in electrical connections—specify Cadweld 


electrical connections 
ERICO PRODUCTS, INC. 
2070 E. 61st Place Cleveland 3, Ohio 


Distributed in CANADA by 
CLM Industries—Toronto 13, Canada 


er ote 
cei 


How long does it take him to replace one lamp? 


TWENTY MINUTES! That’s the average time it takes to replace one lamp. First the phone call for maintenance, then the requisition, lamp, 
ladder, hike to the site, lamp replacement, the walk back, disposal of old lamp, put ladder away. And work interruptions among other em- 
ployees, caused by one-at-a-time lamp replacements are an expensive item not included. 


This General Electric Plan can save your 
customers 26 hours labor on every 100 lamps! 


It takes a man about 33 hours to replace 100 lamps if he 
does it one-at-a-time . . . and less than 7 hours if he does 
it with this modern General Electric Plan for group 
relamping. That’s a cut-and-dried savings of 26 hours for 
every 100 lamps your customer uses. Twenty-six times 
the hourly cost of one maintenance man! 


But there’s more! With this plan a customer also gets 
up to 25% more light, 75% fewer work interruptions, 
75% fewer buying and stocking headaches ... and a 
better looking lighting system. 


Records prove this simple plan works best with General 
Electric Lamps. Why? Because they have a more uniform 
lamp life. They last most customers well over 2 years... . 
with fewer early burnouts. What’s more, the plan has 
a built-in reminder that eliminates record-keeping — 
tells when it’s time to begin another cycle. Right now is 
the best time for you to suggest this money-saving system 


to each of your customers. General Electric Co., Large 
Lamp Dept. C-022, Nela Park, Cleveland 12, Ohio. 


G-E LAMP UNIFORMITY MAKES 
GROUP RELAMPING PRACTICAL 


Powerful Power Groove 


Mighty Premium 3 


Economical F-40 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


44 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


Steady plant production demands dependable power cable... 


HABIRITE-HABIRPRENE 


CABLE 


gives unexcelled performance! 


To help assure uninterrupted production, modern 
industrial plants require reliable cables for delivering 
electric power to production lines. The service reli- 
ability of Phelps Dodge Habirite-Habirprene is unsur- 
passed by any other rubber insulated neoprene 
jacketed type RR cable. 

Habirite-Habirprene is a combination of specially 
engineered butyl rubber insulation and neoprene 
jacket. The overall features of this cable provide 


greater resistance to heat, oxidation and ozone; im- 
proved electrical properties, including superior insula- 
tion resistance; higher copper operating temperature; 
superior flexibility; improved mechanical toughness 
against damage from installation hazards and extra 
resistance to corona, an absolute necessity for high- 
voltage neoprene jacketed cable. 

As a general purpose cable, Habirite-Habirprene 
assures the utmost in safety, durability and reliability. 


See Your Phelps Dodge Distributor! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, 
Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C. 
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“If we had had Exide Lightguard 


we would have saved many times the cost—by preventing 
losses from pilferage, damage and injuries in this single 
power failure.” 


Don’t let it happen to you. Install Exide Lightguard.* Plug into regular 
outlet—it goes on automatically when lights go out. Built-in auto- 
matic charger. Batteries last for years. Choice of several models. Be pro- 
tected against panic, theft, damage, personal injuries. For full details, 
write Exide Industrial Division, The Electric Storage Battery Company, 
Philadelphia 20, Pa. 


*Reg. TM Electric Storage Battery Co. 


Exide 
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What you can do 


Provide your plant with complete 
protection with a Gamewell FLEX- 
ALARM system that identifies the 
zone location of the fire, and one that 
can be directly connected with the 
Municipal Fire Department. 

_ A FLEXALARM system can be pre- 
engineered to meet the precise needs 
of your plant. FLEXALARM is avail- 
able as a coded or non-coded system, 
semi or completely automatic, with 
practically limitless possible com- 
binations of annunciators, special 
drill, test and alarm features. For 
example, it can be tied into the 
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municipal alarm system at the curb; 
integrated with the sprinkler system; 
or automatic fire detection devices. 
It’s simple to specify, easy to install, 
efficient and economical. 

Specify Gamewell . . . for maxi- 
mum protection at minimum cost. 
Write THe GAMEWELL COMPANY, 
1295 Chestnut St., Newton Upper 
Falls 64, Massachusetts. 


*Facts on chart, itemized by The 
Gamewell Company, were taken from 
an article entitled ‘“The Easiest Help 
Your Competitor Ever Got,” in the 
May-June, 1959, issue of MODERN 
PLANT AND OPERATION MAINTENANCE. 
Reprints of this article may be obtained 
by filling out the coupon. 


next? 


If you’ve ever thought that this 
couldn’t happen to your plant, a few 
facts may quickly change your mind. 
It can and does happen to 305 indus- 
trial plants every day! Staggering? 
— so are the losses, $52,260,000 
worth every year. 

But your plant needn’t be chalked 
up as just another statistic! You can 
do something about it! 

First, let’s consider the cause of 
such large loss fires. It’s a known 
fact that one of the main reasons 
small fires become blazing infernos 
is — the delay in reporting the dis- 
covery of a fire or immediate notifica- 
tion to the local fire department. The 
chart below is a grim, factual 
reminder of 


What happens when an alarm is delayed* 


Property 


Minutes 
Delayed 


Reason for 
Delay 


Could not find 


Woodworking Discovered by passerby |\f"% 
plant Les 
Wire & cable Employee tried to %% <4 
plant es) extinguish 19395,000 5 
Emplo: tried t 
Ore refinery a) ee RapR _ £250,000, 
———— 
om Olas 


Employee tried to 


Lumber yard extinguish ee =) 


Fire destroyed Pe 
telephone ee =) 


Telephone alarm, wrong |{q ary 
address given $55,000 5 


= 
No al 
lo alarm system ($245,000) 


Rubber plant 


Rubber warehouse 


Metalworking 
plont 


{includes loss of buildings, material and equipment, 
but not loss of business records and other intangibles. 


amewell 


FIRST... WHEN SECONDS COUNT 


CS 


| THE GAMEWELL COMPANY | 

| 1307 Chestnut St. | 
Newton Upper Falls 64, Mass, 

| O Have a Gamewell Fire Protection 

| Engineer call. | 

| O Send me a Gamewell Fire Alarm System 

Planning, Guide. ] 

I 

i 


O Send a reprint of article ‘‘The Hasiest 
Help Your Competitor Ever Got.” 


| cis Sta eatin ciieregnaa Zone....State... 


‘, 
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cau on GESCO... 


Complete Service for 


PERSONAL SERV- 


ICE . « « There is no sub- 
stitute for “team effort.” 
Regularly scheduled, per- 
sonal contact by the GESCO 
Sales Engineer makes this 
possible. A single source of 
supply takes the “guess- 
work” out of procurement. 
Other services available 
through General Electric 
Supply Company are .. . 


SEEN ies as = 


- - - QUICK DELIVERY 


24-hour service on thousands of supply 
and apparatus items from stock at 185 
strategically located warehouses. 


Every Electrical Need 


General Electric Supply Company has complete 
service to meet your every electrical need... 
whether it is for new construction, moderniza- 
tion of plant facilities or replacement of elec- 
trical equipment. And, in case of emergency, 
your GESCO Sales Engineer is as close as the 
nearest telephone. Supported by 185 completely 
stocked GESCO warehouses, he can provide 
you with every electrical requirement. 


Apparatus and Lighting Specialists are ready, 
willing and able to solve your tough engineering 
problems. ' 


Other services available to you through General 
Electric Supply Company are... 


@ Complete package project service 

@ One source for all Supply, Apparatus and 
Lighting products 

@ Off-the-shelf service for standard and unusual 
items 

@ Time payment plans 

@ and... many other... . call your nearest 
General Electric Supply Company warehouse. 
(See Classified Section of Telephone Directory) 


SJ-536 


RE ee 


185 WAREHOUSES 
from coast to coast 


GENERAL @ ELECTRIC 
SUPPLY COMPANY 


1 A DIVISION OF GENERAL ELECTRIC COMPANY 


FOR YOUR 
“EREE” 
GESCO 
ESTIMATOR 


REA SEES oe a ee 


Write to: 


General Electric Supply Co. 
1260 Boston Avenue _ 
Bridgeport, Connecticut 


_ Please send me the General Electric Sup- 
__ ply Company Estimator, a catalog giving 
full information and prices on products, © 


- - » COMPLETE PRODUCT LINE 
a complete range of electrical apparatus, 
lamps and lighting, and all other electrical 
supply items, 


- » - ENGINEERING AID 


no job is too big or too small for the 
GESCO factory-trained Specialist. 


NATIONAL ELECTRIC ONE SOURCE FOR 
ALL BASIC ING WIRES AND CABLES 


THW Therm- Plastic 
Covered 75° Wire 2a 


TW Thermo-Plastic 
; Covered 60° Wire 
RR Underground - 


Service Entrance Cable “ABC: Armored Bushed ? ‘ RHW Rubber Covered 


aay Cable : a 
LOOMWIRE Non-Metallic —_— 2 15° Wire 


Sheathed Cable 


NATIONAL ELECTRIC | 


INE) 


DIVISION 


National Electric is a single source for high quality For complete information on the building wires 
building wires and cables of all types and sizes. On and cable available from National Electric, write 
large jobs or small, you get everything that you National Electric Division, H. K. Porter Company, 
need in one stop—with guaranteed high quality. _ Inc., Porter Building, Pittsburgh 19, Pa. 


NATIONAL ELECTRIC DIVISION H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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CHANNEL MASTER 
ALUMINUM 
EMT 


CHANNEL MASTER CORP. 
‘Aes Laborato; 
gpenwitl aloties Ing 


Q 


ELECTRICAL METALLIC TUBING 
ISSUE NO, EN-71 : 


Channel Master Aluminum EMT provides the advantages you 
want. It costs less to buy... looks better longer... speeds up the job! 


For a price below that of steel, you can have Channel Master 
Aluminum EMT, the lightweight tubing that stays good looking 
... mirror bright, mirror smooth... inside and out. Aluminum EMT 
won’t ever show its age. 


Packaged in standard 10-foot lengths, chamfered at both ends, 
it is also easier to cut, bend, and put together. The hard-drawn, 
seamless raceway facilitates fishing and wire pulling. Standard inside 
and outside diameters match all U.L. approved EMT fittings. 


Channel Master Aluminum EMT can be purchased through 


your regular distributor. Ask him to show you how to make faster, 
better installations at lower cost. 


CHANNEL MASTER CORP FSU es 


Safety Mineral Insulated Cable for a greater variety 
of 600 v applications than any other wiring system” 


MI Water ‘Resistance: Impervious to water, steam, oils and solvents, 
MI is ideally suited for installations where these factors cause ordi- 
nary cables to break down. MI has helped eliminate costly shut- 
downs in dairies and food processing plants where washdowns are a 
daily function. MI Heat Resistance: Unlike any other cable system, 
the limiting factor for MI heat exposure is the copper components 
of the cable. The magnesium oxide insulation is heat-stable until 
well over twice the melting point of copper (10830). With an MI 
system as opposed to conduit there is no need for circuitous routing 
to avoid contact with boilers, machines and other sources of heat, 
Cable operating temperature is 2500, but standard general 
| application (Type 0) and hazardous areas (Type H) seals are 
_ limited to 850. MI Flexibility: No need for factory-made conduit 
| bends...MI can be hand formed on the job and easily clipped into 
position. MI is able to withstand  —__ssssseeremm 
severe twisting, bending 6” 
and deforming pres- 
sures because the con- 
ductors cannot shift: 
within the highly 
compressed magne- 
slum oxide insula- 
tion. For a copy of 
our new MI cata- 
log, write General 
Cable Corporation, 
730 Third Avenue, 
New York 17,N.Y. \\ 
ManufacturersofMI \Y\ 
Cable since 1941. Mineral . * 
Insulated Cable Division 


Wl 
/ 
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~FREE-"50 IN REMCO 


Builders, architects, homeowners—to- 
day everyone is looking for the little 
touches of luxury that make a home 
more desirable, more saleable. Low- 
voltage switching is just the “extra” 
that can help you provide your custo- 
mers with comfort and convenience 
through electricity. And now with 
REMCON, the low-voltage system that’s 
practical in any home regardless of 
cost, you can do it at a profit! 


WHAT IS LOW-VOLTAGE 
SWITCHING? 


Low-voltage switching is the greatest 
advance in light control since the pull 
chain. By eliminating the need for 
elaborate, costly wiring, it provides the 
ultimate in versatility and safety 
through multi-point, master-control 
and path-of-light switching. Low volt- 
age switching also ends shock hazard 
by putting only 6 volts at the switch. 


4 REASONS WHY 
REMCON IS EASIER TO INSTALL 


REMCON builds the transformer right 
into the relay to make low-voltage 
switching easier four ways: 1. No sep- 
arate low-voltage source (eliminates 
additional wiring) ; 2. No complicated 
systems. With REMCON, installation is 
as simple as connecting the three wires 
of the relay to the three color-coded 
wires of the switch; 3. No more need 
to run heavy armored cable from fixture 
to switch; in fact...4. No more switch 

| box! Any way you look at it, there’s 
no longer any reason to shy away from 
modern low-voltage wiring—especially 
when you think of the time, labor and 
money it saves! 


THOUSANDS OF 
DELIGHTED USERS 


Contractors everywhere are delighted 
with REMCON’S flexibility, whether they 
wire tract or custom homes. Read these: 


Wain Sola’ en 
RRA OOK: 


REMCON—THE ANSWER TO 
CUTTHROAT COMPETITION 


The need for contractors to “trade 
up” their customers is so impor- 
tant today that the National 
Electrical Contractors’ Associa- 
tion made it the prime topic of 
discussion at their recent conven- 
tion. How do you break out of the 
vicious circle of low bids, cheap 
services, poor or no profits? By 
offering the “plus” that pulls you 
away from the pack...REMCON! 


HOW THE $50 BONUS PROGRAM WORKS 


DEVICES! 


NOW ACTUALLY COSTS LESS! 
Before this $50 Bonus Program, the 
ease of installing REMCON was more 
than enough to offset the slight expense 
over outmoded, conventional wiring’. 
But even that’s been changed. Now 
REMCON gives you a Certificate worth 
$50 in the REMCON devices of your 
choice—just for trying REMCON on your 
next job. 

REMCON SUPPORTS 
YOUR SELLING EFFORTS 


To make it still easier for you to sell, 
REMCON is now in the midst of an ex- 
tensive advertising and promotion cam- 
paign which includes full-page colorful 
ads, direct mailings to builders and 
architects, and an intensive publicity 
effort that has paid dividends in a 
steady barrage of articles in leading’ 
newspapers and magazines. 


GLE CTRICAL 
Wholesaling 


Go to your distributor. Buy your first package of REMCON materials (it’s enough 
to wire the average three-bedroom house). This package will also contain: 

1. A Materials Certificate worth $50 (list) in the REMCON materials of your 
choice; 2. A request form for obtaining free business cards imprinted with your 
name; 3. Free envelope stuffers for you to distribute to your customers; 4. Free 
truck decals; 5. Complete REMCON literature, including an Electrician’s Manual, 
an illustrated instruction manual, easy-to-follow installation data sheets and 
wiring diagrams, and articles describing typical industrial and residential 
REMCON installations. You also get all new information as soon as it’s issued. 
In addition, you will automatically be listed as an Authorized REMCON Dealer, 
which entitles you to our free Consultation Service—you send us your prints and 
we’ll send back a REMCON switch layout and a list of the materials needed to do 
the job. The $50 Bonus Program is now in effect. Go to your distributor today! 


“Remcon helps me 
provide luxury at a 
profit even ina 
$15,000 home. I can 
build in three- and 
four-way switching 
quickly—at lower 
labor costs—because 
Remcon’s #18 wire 
staples to studs. I’m 
sold, and my tracts 
go just as fast.” 
Sidney Gotowner, 
Gotowner Electric. 


“Even in a custom 
home, small details 
like Remcon’s pilot- 
light switches and 
hi-fashion switch 
plates are appre- 
ciated. Remcon 
plates, for example, 
blend with and en- 
hance any room’s 
decor. They’re prac- 
tical in any home.” 
Ephraim Berkowitz, 
Turnpike Electric. 


leet 


| & REMCON 


Okay REMCON, sign me up as an Authorized REMCON Dealer, send me your 


A Division of Pyramid Instrument Corp., | 
free Information Kit and the name of my local REMCON Distributor. I under- 


630 Merrick Road, Lynbrook, N. Y., Dept. EC-60 


stand I am under no obligation. 


Name E e spasty 


MAIL 


Address NOW 


City Zone {Staten a aoe eid 
| Wie (ALE, SESS RE AE FPR PEA ALS, INGAAS AC ORO PEIN OT ST 
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HEY, “ 

/'M NEW ‘ 

AND I’M RATED AT | 
7000 AMP J 


—— 


I-T-E introduces the new MN frame molded case circuit breaker. Same dimensions 


Rated at 1000 amp continuous, interrupts 50,000 amp at 240 volts, 25,000 amp 
the details. Write I-T-E Circuit Breaker Company, Dept. SA, 1900 H 


as former 800 amp breaker, 
at 600 volts. Send for all 
amilton St., Philadelphia 30, Pa. 


(fh) I-T-E CIRCUIT BREAKER COMPANY 
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INTRODUCING... 
THE new Dyrovan. MIXED-FLQ Rance Hoop 
| 


it combines the performance you want 
with the price that you like | 


Two important advantages come your way with this new contract 
winning hood. Both of them help make your bid look best. 


Advantage No. 1 is a hood of superior performance. With the 
Mixed-Flo Fan you can point to an exhaust system that is revo- 
lutionary in development ... that performs more efficiently, 
runs more quietly than any fan or blower-operated hood on 
the market. 


Advantage No. 2 is cost. You can bid low with the Mixed-Flo 
because you have an initial price advantage. And you save val- 
uable time and money on every job because this great hood, like 
all Broan hoods, comes to you as a complete package, factory 
wired, fully assembled, ready to mount in place. And the Mixed- 
Flo is engineered to fit your installation with either vertical 
or horizontal discharge. 


ici 


MIXED -FLO HOOD FEATURES — 


@ Unitized Construction — the fan is fully housed within the hood nr pea 
There is no lost cabinet space whatever. 


@ Great In Exhaust Power — the new Mixed-Flo Fan provides 
| extra pressure needed for long duct runs and elbows . . . formerly 
} achieved only by blower powered units. 


@ Remarkably Quiet In Operation — the highly efficient Mixed-Flo 
Fan is designed for low sound level performance. 


@ Smooth Inside, Outside Construction — no sharp screw ends. 


@ Smart Sculptured Hood Design — only 5 slim inches high. 
Mitered corners permit cabinet doors to open fully. 


@ Equipped for Twin Lights for shadowless cooking. Recessed 
| lifetime aluminum filters snap out with the greatest of ease. 
Front pushbutton controls. 


@ Accommodation For Vertical Or Horizontal Discharge to 314” 
x 10” duct without fittings. 


@ A Fast Running Installation — comes prewired, preassembled 
... Simply remove:the outlet box cover to hook up power supply. 


See your wholesaler or write for full information 


In Canada — 
Manufactured by 


MANUFACTURING CO., INC. 948 W. STATE ST., HARTFORD, WIS. Superior Electrics Lid., 
(Near Milwaukee) Pembroke, Ontario 


Specialists in Quality Ventilating Equipment for Over 25 Years 
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AAISER ALUMINUM 
COSTS NO 


MORE TO BUY 


and offers complete assurance 


Contractors everywhere are finding that the old ways aren't necessarily the best 
ways when it comes to buying and installing rigid conduit. The big money-saver 
is aluminum. .. for good reasons. 


Low Initial Cost. 


Today, aluminum conduit costs no 
more than steel . . . an important factor to 
consider when figuring your bid. 


Lower Installed Cost. 


Aluminum conduit weighs only one- 
third as much as the same size steel conduit. 
Result: easier handling . ». less worker fatigue 

. easier cutting, threading, bending . . 
faster, more economical installation. 


Lower Maintenance Costs. 


Because aluminum conduit can’t 
rust and is highly corrosion resistant, main- 
tenance and replacement costs are virtually 
eliminated. Aluminum never-needs painting, 
keeps its look of quality for years. Other 
quality features: aluminum conduit is non- 
magnetic, which reduces voltage drop; non- 
sparking for safe use in hazardous areas; and 
non-toxic for safe use in food processing 
plants. 


Your Kaiser Aluminum Electrical Distributor can save you money now! 


The man to see before you bid another job is your 
Kaiser Aluminum Electrical Distributor. Compare 
prices—see how Kaiser Aluminum rigid conduit 
can give you the competitive edge on any contract. 


Your Kaiser Aluminum distributor has a com- 
plete stock of aluminum conduit sizes and fittings 


—as well as money-saving aluminum wire and ca- 
ble—ready for immediate delivery to your job site. 

See or call him today. Ask for a free copy of the 
Kaiser Aluminum Rigid Conduit Brochure con- 
taining comparative weights, installation details, 


} and all the facts you need to lower your costs, 


Aluminum conduit is easier and safer 
to handle. A 10-ft. section of 4-inch aluminum conduit 
weighs only 34 lbs.; steel —98 Ibs. 


Aluminum conduit is easier to work with 
than steel conduit. Easier handling 
saves you time, labor and money. 


ALUMINUM 


ese 


Kaiser Aluminum & Ch 
Kaiser Center, 3 
Oakland 12, California 


When you want 


MORE than just 
Good Lighting... 


“Fluorescent lighting fixtures today must do more than provide 
You want good illumination. They must also add a distinct element of aftrac- 
tiveness to the ceiling to complement the overall interior décor.”’ 
iss - With this concept in mind, Sylvania’s Engineering Department, 
SV lva nia gids ail Hak ah penewnee hppa on len a 
ND ' rane rah of Peter Muller-Mun ssociates, created a new fixture family 
YU that is truly outstanding. 
This is the CLASSIC Series by Sylvania. 


i ) ( The CLASSIC achieves, through its pointed elliptical shape, the 
( | f\ S S | elegance and style demanded by today’s leading design con- 
WV) J A A D p cepts. This new fixture group features sleek, trim lines; flared, 


softly-diffusing side panels; and slim shallowness . . . all of which 

combine to provide a graceful appearance for any interior. To 
Series satisfy individual choice, plastic louvers or plastic panels are 

available. 

And the practical aspect has not been ignored either. In addi- 
tion to its extreme attractiveness, the CLASSIC also provides other 
important features . . . high-quality lighting characteristics and 
excellent installation and maintenance advantages. 

Every Classic Fixture But a mere description of the CLASSIC is hardly adequate. To 
Now Produced** appreciate the true beauty and application possibilities of this 
; ; : series you should see the fixture itself. 
Contains the New Solid-Fill Write for full information today ... and ask to have the 
Jefferson DRI-LOK Ballast! CLASSIC* demonstrated in your own office. 
Sylvania Lighting Products 
A Division of SYLVANIA ELECTRIC PRODUCTS INC. 
One 48th Street, Wheeling, West Virginia 


*Patent Pending 


20 wooens we” SY LVANTA 


subsitary o¢ GENERAL TELEPHONE & ELECTRONICS ‘exs) . 


* 


*in standard voltage 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS ¢ BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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For extra safety... 


GET THE SWITCH WITH 
THE RED HANDLE! 


You can see the contacts— 
Silverplated blades are 
plainly visible, spring re- 
inforced for full, firm electrical 
contact. 


UNE SHIEL 
FIER WIF AG 


No wire abrasion 


Side wiring gutter is unobstructed— 
free of moving parts which can chafe 
and wear wire insulation. 


These features mean extra safety for you: Vivid red handle is insulated, provides ON-OFF identi- 
fication from over 100 feet away; safety phase barrier protects against accidental contact with live 
parts; no fiber linkages in mechanism to deteriorate with age, moisture or heat; complete locking 
provision; mechanical interlock and line shield (Heavy Duty). Heavy Duty (Type A) sell at 


Normal Duty (Type C) price levels. Write for Bulletin CPD-74. See your G-E distributor for a 
demonstration. + 


GENERAL @ ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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WAGNER TRANSFORMERS 


RIDE OL’ MAN RIVER 


Out in the channel, that’s Federal Barge Lines’ M.V. UNITED 
STATES. Designed and built by St. Louis Shipbuilding & Steel Co., 
she’s the most powerful towboat on America’s inland waterways. 
Headed up the Mississippi, this 8,500 horsepower giant pushes a 
record-breaking 42 barges, the equivalent of seven and one half 
acres. The boat is designed to push 40,000 tons of cargo, the capacity 
of a freight train 1,000 cars long. 


You'll find seven Wagner Dry-Type General Purpose Transformers 
on duty aboard the UNITED STATES. Six 10 Kva and one 742 Kva 
transformers (all 480 volt primary, 120/240 volt secondary, with 
2 extra primary taps) are used to power this muscled lady’s light- 
ing system, small motors, and most of her navigation equipment. 


Ashore or afloat, Wagner Type AE Transformers can be used for 
all general purpose applications, including those where noise must 
be minimized. They have a low sound level, the result of encasing 
smaller Form W core and coils in solid epoxy compound... give 
you a whisper-quiet transformer that can be used anywhere noise 
would be a nuisance. 


Wagner Type AE Transformers have ingulation protection suitable 
for continuous operation at 80°C in a 40°C ambient. All parts are 
sealed from dust, moisture, and corrosion by the epoxy compound. 
Naturally, every unit is built to conform to all applicable standards 
of ASA and NEMA. 


Wagner Type AE Transformers can be installed indoors or out... 
anywhere they will not be submerged or exposed to injurious fumes 
in concentration. Compact and lightweight, they can be mounted 
in any position at any angle, on walls, floors, or ceilings. 


Like to know more? Wagner branches and distributors have all the 
details. There’s one near you, listed in your ’phone book. Call or 
write. Soon. 

WT60-13 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


YEARS AHEAD... 
that’s why the job demands SLIPKNOT 


. 
SS 
woses® 


- MASSA! 


Whether you're splicing transmission lines or 
residential outlets, every splice you make 
must be final, safe and permanent. You can’t 
afford any tape but the best . . . and the best 
costs no more. SLIPKNOT PLASTIC ELECTRICAL 
TaPE is the choice of the country’s most expe- 
rienced electricians, because it handles easily, 
conforms readily, and snugs and stays down. 


With adhesive permanently anchored to 
vinyl base, with controlled tension for proper 
stretch without dangerous thinning — with 
absolute conformity, roll after perfect roll — 
no wonder SLIPKNOT is the specified tape. The 
patented cutter, packed free with every 66-foot 
roll, speeds the job and saves you money. 


Find out why SLIPKNOT is found in all the 
best splices. Try a roll today. 


SOLD ONLY 
THRU 
RECOGNIZED 
DISTRIBUTORS 


PLYMOUTH RUBBER COMPANY, INC. 


Makers of SLIPKNOT FRICTION TAPE — most widely used in the world CANTON, MASSACHUSETTS 


QUALITY SINCE 1896 
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New GaW “Off-the-shelf” shipping system 
means faster deliveries; reduced installation costs on 
potheads and oil fuse cutouts! 


Orders received in the morning at G&W are often on 
their way to you the same afternoon. There’s no time 
wasted in getting standard G&W Capnut and Sodertite 
Potheads and Oil Fuse Cutouts you need to meet most 
installation requirements. 


G&W’s new “Off-the-shelf’”’ shipping system is 
unique and fast. Components of given assemblies are 
gathered from stock, checked, crated, and sent on their 
way. When you receive equipment in component form, 
your installation costs are minimized because you 
avoid needless disassembly time before the unit is 
installed. 


This new shipping system is typical of improvements 


G:W 


G 60-1 superior quality standards — inspired specialized design 


62 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


being made in G&W services. It is another example of 
why it pays you to rely on the acceptance, depend- 
ability, and quality standards that have made G&W 
specialists in the electric-power market. There is a 
pride of craftmanship in every product produced and 
attention given to detail is unexcelled in the industry. 
Thorough and precise workmanship means all the dif- 
ference between years of trouble-free operation and 
the irritating and costly failures caused by inferior 
design and poor quality. 


Look to G&W for all your cable accessory ‘and 
switching needs. Contact a G&W Representative to an- 
swer your questions; or write us for full information. 


GsW ELECTRIC SPECIALTY COMPANY 
3514 WEST 127th STREET 
CANADIAN MFG. * POWERLITE DEVICES LTD. © TORONTO, MONTREAL & VANCOUVER 


BLUE ISLAND, ILLINOIS 
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cat. No. 7313 


3-WIRE CONNECTOR BODY 
20 AMPS., 250 VOLTS, A.C. OR D.C. 
10 AMPS., 600 VOLTS, A.C. 


Ever since it was first in- 
vented and introduced by 
Harvey Hubbell, Inc. back 
in 1980, ‘‘Twist-Lock” has 
provided greater conven- 
ience, safety and efficiency 
in the operation of motor 
driven tools and other port- 
able electrical apparatus. 
The locking action insures 
positive contact in spite of 
rough treatment, heavy vi- 
bration and other conditions 
that might cause down-time. 

Today, ‘‘Twist-Lock” is 
supplied in types, sizes and 
ratings to fit every industrial 


In Canada: 


cat. NO. 7311 


3-WIRE CAP 
20 AMPS., 250 VOLTS, A.C. OR D.C, 
10 AMPS., 600 VOLTS, A.C. 


and commercial application. 
Units are available in 2, 3, 4 
and 5-wire sizes. Every cap 
and connector body from 10 
ampere to 50 ampere is avail- 
able with ‘‘Seal-Tite” rub- 
ber covers for weatherproof- 
ing purposes, protection from 
dust and dirt, or from hard 
knocks and rough usage. 
Regular ‘‘Twist-Lock”’ units 
are supplied grounded and 
not grounded. Special non- 
interchangeable grounding 
types provide protection for 
15 ampere, 125 volt or 277 
volt applications. 


HARVEY 


HUBBELL 


INCORPORATED 


BRIDGEPORT 2, CONNECTICUT 


Scarborough, Ontario 


HUBBELE | 


MAKES RUGGED 


engineering 
news 


HARVEY HUBBELL, INCORPORATED 


Engineering Department 


“Twist-Lock” offers many wiring fea- 
tures which simplify installation, elim- 
inate costly service call-backs, and 
provide dependable trouble-free life. The 
following are standard features of all 
regular ‘‘Twist-Lock” units: 


Heavy Duty 
Construction 


SOLID BRASS 
MOLDED-IN INSERTS 
HOLD CONNECTOR 
BODY TOGETHER 
SECURELY 


Trouble-Free 
Wiring 
UPSET BINDING 


SCREWS CAN'T 
COME OUT! 


“Bed-Rock” Blade 
Stability 

BLADES SOLIDLY 
ANCHORED WITH 
MOLDED-IN KNURLED 
RIVETS 

LARGER SPUN- 

OVER AREA 


“Speed-Easy” 
Wiring 

Convenience 
HEAVIER SCREWS 
LARGER BINDING 
HEADS 

TERMINALS RECESSED 
IN CAP FOR EXTRA 
WIRING ROOM 


~ 
SS 
555 ee 
— _ 
— 


Armor Plate 
Protection 


RUGGED STEEL 
ARMOR PLATE SHELL 
FOR MAXIMUM 
PROTECTION 
AGAINST BREAKAGE 


Adjustable 


Cord Grip 
HEAVY 
ADJUSTABLE 
CORD GRIPS 
TAKE STRAIN 


FROM 
BINDING SCREWS 
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“PLAY BALL” will echo through Candlestick Park, THE MOST UP-TO-DATE FACILITIES for the production of rubber 
new home of the San Francisco Giants, during the insulated wire and cable are now in production at Linden, New Jersey. 
1960 National League baseball season. Hatfield Hatfield’s new automated Linden complex also includes a new 


wire and cable has been used extensively for ai copper rod mill. Adding the plastic insulated wire and cable 
field lighting and other electrical services, qusths Or 4, facilities at Hillside, N. J., Hatfield now has more than 
in this newest, most modern ball park. eu See 600,000 square feet of production space in operation. 


Jen 
= es > 
wy 
Consulting Engineer, LYLE E. PATTON ATFI ce LO i rR E & CAS eae: 
Electrical Contractor, BRAYER ELECTRIC %, % 


& oY 
hap a 


General Contractor, CHAS. L. HARNEY 
Construction Manogement, 


MACDONALD. YOUNG and NELSON, INC. 
Architect, JOHN S. BOLLES 


t takes “major league” wire and cable products to meet all 

kinds of requirements and come through with a winning 
performance every time. Because Hatfield’s record ranks 
right up there with the all-time, all-weather, long-lasting greats 
in the wire and cable field, it is understandable why Hatfield 
products were specified for Candlestick Park — the new 
home of the San Francisco Giants. Few can match Hatfield’s 
performance record, because Hatfield consistently “touches 
all bases”. First... prompt, efficient service; Second... rapid 
delivery; Third ... careful adherence to specifications; scor- 
ing every time...a complete line of plastic and rubber-cov- 
ered wire and cable for construction, utilities and general 
industry. If you want the best, put Hatfield on your team. 


HATFIELD PRODUCTS ARE SOLD EXCLUSIVELY THROUGH LEADING ELECTRICAL DISTRIBUTORS 


DIVISION OF CONTINENTAL COPPER & STEEL INDUSTRIES, INCORPORATED 


PLANTS-HILLSIDE, UNION, LINDEN ¢« EXECUTIVE OFFICES-HILLSIDE, N.J. conmer® 


Se ee 


LIGHTWEIGHT 


Reynolds Aluminum Rigid Conduit 
REDUCES HANDLING TIME 


AND LOWERS COSTS 


Lightweight Reynolds Aluminum 
Rigid Conduit weighs far less than 
conventional conduit. Electricians pre- 
fer it because handling and installation 
are easier and faster. Special tools for 
bending and forming are not necessary 
—nor is special equipment required 
for cutting or threading. 

Aluminum conduit resists corrosion, 


Watch Reynolds TV Shows: “Bourbon S 


thus it can be used in most industrial 
atmospheres. And, as aluminum conduit 
is non-magnetic, longer conductor runs 
or smaller conductors are often possible. 
For complete information and names 
of Reynolds Aluminum Rigid Conduit | 
distributors, call your Reynolds Sales, 
Office or write Reynolds Metals Com- 
pany, Box 2346-ET, Richmond 18, Va. 


Py hay yy heist 7 é 
treet Beat’ and “Adventures in Paradise”; and, resuming in October, “All Star Golf!’—ABC-TV 
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This wiring connection—one of hundreds in each luxurious 
new Delta Jetliner—is wrapped quickly with Dutch Brand 
Plastic Electrical Tape, and given trouble-free protection. 


Why Delta Air Lines Chose 
J-M Dutch Brand Plastic Electrical Tape 
for Trouble-Free Electrical Maintenance 


*K Before choosing Dutch Brand 

SS Plastic Electrical Tape for the 

new application of Jetliner main- 

tenance, Delta knew the trouble-saving value of 
its complete combination of protective properties 
—Delta was already using 75 miles of the tape 


conceivable enemies of wiring connections. Easy 
to use, the tape adhered fast, readily stretched 
and conformed to irregular surfaces, wrapped and 
sealed tightly. A finished job of just one or two 
snug turns meant trouble-free protection—at a 
savings of tape, taping time, expense. 


annually to service its prop fleet. : ; 
For idea-suggesting reading valuable 


in your operations, get the new book- (\ 

let, “How J-M Dutch Brand Tapes Aw 
Helped Solve Maintenance Problems 
at Delta Air Lines”. Write today. 


A single thickness of Dutch Brand Plastic Elec- 
trical Tape provided high dielectric strength. It 
resisted oil, grease, acids, alkalies, abrasion, 
weather, corrosive salts and fumes—almost all 


JOHNS-MANVILLE DUTCH BRAND DIVISION 
7800 South Woodlawn Avenue, Chicago 19, Illinois 
In Canada—Johns-Manville Co., Ltd., Port Credit, Ontario 


Jouns-MANVILLE 
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JOHNS MANVILLE 


PRODUCTS 


boOnuUS NO. 1... EXTREME QUIETNESS 

Quiet transformer operation with low loss isa blessing and a real source of 
satisfaction to building owners, managers, top executives, employees and patrons. 
Therefore a superior low noise level is an extremely important reason why you 
should specify and/or install PTC transformers on all jobs. 

Look at these PT'C low noise levels as they compare with present and recom- 
mended NEMA specifications. 


KVA Present 
Transformer Rating NEMA 
50 


Precision Average Sound Level 
Standard Design Special Design 


9—30 40 34 
374-112 55 42 38 
125 — 167 60 44 42 
200 — 300 48 46 


To recognize the extreme quietness of PTC transformers it is best to compare 
them in decibel sound level ratings with those of typical sounds familiar to every- 
day life. ; 

FOR EXAMPLE: 

60-70 decibels-—the sound of one typewriter or average traffic sounds 100 ft. away. 

50-60 decibels—the sound of a vacuum cleaner or moderate restaurant clatter. 

40-50 decibels—the noise to be found in an average residence or in normal conver- 
sation, 

30-40 decibels—low conversation in a residence in the evening. 


bONUS NO. 2... EFFICIENCY 


‘Transformer losses cost money. Precision transformer cores use the lowest 
loss steel available. Precision transformers are wound with low resistance copper 
wire and designed for the greatest possible operation economy. These features 
reduce losses and save dollars not once, but year after year. 


bDONUS NO. 3... OVERLOAD CAPACITY 

Precision transformers are designed with large open ducts 2) for efficient cool- 
ing and operate at lower temperatures than specified in national standards. 
Superior PTC insulation materials, varnishes and wire enamels actually permit 
operating temperatures in excess of these standards with no loss of life. These 
factors together with low losses give Precision transformers unequalled ability to 
handle overloads. 


bonus NO. 4... DEPENDABILITY AND LONG LIFE 


Dependability and long life can result only from ADVANCED DESIGN and 
BUILT-IN QUALITY. PTC transformers excel because they are constructed to 
meet the varying conditions under which they must be used. Additional PTC 
features are: 


@ Core laminations are clamped together with structural steel © rather than 
formed sheet steel for more rugged construction. 


@ Glass laminate duct spacers used provide greater toughness, rigidity, 
dimensional stability, and moisture resistance far in excess of wood or paper 
phenolic laminate spacers. 

@ Coils are thoroughly clamped and braced around the core with fibre-glass 


laminate insulating blocks resulting in greatest structural and tensile 
strength. 


@ Coils are made with an interlayer and interwinding insulation of Mylar- 
Quinterra and glass, assuring high dielectric strength, low moisture absorb- 
tion and high temperature stability characteristics. 


! 


TRANSFORMERS 
e QUIET 


e EFFICIENT 
e DEPENDABLE 


B¥¥Y)] West Lake Street 
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"when you specify 
and/or install a 


TRANSFORMERS 


DONUS NO. 5...REDUCED INSTALLATION EXPENSE 


Well designed and easily accessible mounting pro- 
visions together with ample connecting space and simple 
wiring termination mean neater installations at lower 
than normal cost. 


bonus No. 6... THE ONLY 5-YEAR 
UNCONDITIONAL GUARANTEE IN THE INDUSTRY 


Your reputation as an electrical engineer or contrac- 
tor depends upon YOUR ability to stand firmly behind 
your recommendations and installations. 

It is reassuring to know that PTC transformers work 
because PTC people make them work — then stand un- 
conditionally behind then. 

WHISPER-QUIET INSIDE-THE-WALL INSTALLATION 

Precision Transformer Corporation has developed a 
unit which installs inside-the-wall in otherwise unusable 
space. Precision’s ““HUSH-FLUSH” design permits easy, 
full accessibility, lowest noise level close to lead power 
service. Saves material and labor costs. Ideal for schools, 
libraries, hospitals, churches, theatres, etc. — wherever 
noise must be eliminated. 

Complete Line—DRY and LIQUID Types 

Whatever your transformer needs, there is a depend- 
able, quiet, long-lasting dry or liquid type transformer 
... more than 4,000 models ranging from 44 to 5,000 KVA, 

Write today for 4-page brochure providing details on 
the PTC line. 


PRECISION TRANSFORMER CORP. 


° Chicago 12, Illinois 


Representatives in all principal cities 
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IN ELECTRICAL WIRE & CABLE... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE 


a CONTROL CABLE... 
28 YEARS OF PERFECT 
INSULATION SERVICE 


KAISER MASTER LAYTEX® CONTROL 
CABLE has never known a reported insula- 
tion failure!...and the introduction of pat- 
ented Laytex-Resin promises to improve 
upon this 28-year record of perfection! 

Laytex-Resin is the combination of Laytex 
insulation with a specially-compounded 
resin layer over the insulation that elimi- 
nates the bulk of braided coverings. It 
brings the following advantages over ex- 
truded constructions: 

Smaller diameter, to expand service with- 
out enlarging ducts...less weight... in- 
creased flexibility... proven greater insula- 
tion protection against acids, alkalies, flame, 
fungus, water, oil, ozone and light...uniform 
protection free of thin spots...can’t wick 
moisture or fray...easier splicing... brighter 
color coding and longer lengths per reel. 


SPECIFY 935-S. ASK FOR KAISER CONTROL CABLE 
BOOKLET. 


>t POWER CABLE... 
16.4 TIMES MORE 
OZONE RESISTANCE 


KAISER GRIZZLY® POWER CABLE is the 
only power cable to resist 6000 hours of 
high ozone shock test —outlasting 9 leading 
brands tested! 

Several samples of each unshielded 5KV 
cable were placed with a ‘‘U”’ bend resting 
on a grounded metal plate. A conductor-to- 
plate potential of 40,000 volts was applied 
until all cables failed. Four brands failed im- 
mediately. The last competitor gave out 432 
hours before the first Kaiser cable. Kaiser 
Grizzly samples went on to last over 6000 
hours... 16.4 times longer than the test 
average of best performances... 2.4 times 
the life of the nearest competitor. 

The reason: A superior combination of 
Kaiser insulation and jacketing. In power 
cables it represents a major victory over the 
main cause of failure—dielectric breakdown 
due to ozone. 


AVAILABLE IN A WIDE RANGE OF SIZES AND SPECIFICA- 
TIONS FOR OVERHEAD AND UNDERGROUND HIGH- 
VOLTAGE APPLICATIONS. 


PORTABLE CORD... 
NEARLY THREE TIMES 
AS MUCH SERVICE 


KAISER MASTER LAYTEX® PORTABLE 
CORD is tested and proven to give nearly 
three times the service, on the average, of 
cords of equal price. A saving of two-thirds 
in actual cord costs on the job! 

This superiority came from Kaiser re- 
search into all causes of portable cord fail- 
ure—more than 12,000 individual tests 
comparing more than 1000 cords of all 
makes. 

The results: Patented K/W portable cord 
with a lead-cured 60% Neoprene jacket sur- 
passing ASTM D-752 requirements from 
15% to 100%...rayon fillers for overall re- 


sistance to pull...fibrous core inside the © 


conductors to absorb strain, increase flexi- 
bility... conductors perfectly centered in 
grainless Kaiser Laytex insulation which has 
three times the strength of milled natural 
rubber. 


SPECIFY NO. 920 FOR HEAVY DUTY (600 V.), NO. 921 
FOR LIGHT DUTY (300 V.). ASK FOR KAISER MASTER 
LAYTEX® PORTABLE CORD BOOKLET. 


IN ELECTRICAL WIRE & CABLE 
THE SPARK OF QUALITY 
IS K/W EXPERIENCE 


The spark of quality means positive —often 
dramatic—savings in service for those who 
will specify Kaiser wire and cable. 

Among the world’s leading electrical wire 
and cable producers, only Kaiser is heir to 
the 70-year experience of a major rubber 
company in developing insulation and jack- 
eting compounds. 

Insulations such as Laytex®, Laytex- 
Resin, Hydrosec® and Kalzone give greater 
utility, longer life to a complete range of alu- 
minum or copper conductors. For immedi- 
ate service in any type of wire or cable, call 
your K/W Distributor or Kaiser Aluminum & 
Chemical Sales, Inc., Kaiser Center, 

300 Lakeside Drive ; 


Oakland12, KA@s/SER 
California. | 
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A MESSAGE TO AMERICAN INDUSTRY © ONE OF A SERIES 


Recent Economic Growth = 
The Numbers Game 


If it truly portrayed recent rates of economic 
growth in the United States, the report on em- 
ployment, growth and price levels recently 
issued by the staff of the Joint (Congressional) 
Economie Committee would point up scarcely 
less than a national disaster. Among other things, 
it would document impressively Premier Khrushchev’s 
crack that “the capitalist steed the United States is 
riding ,.. is worn out.” 

One of the major findings of the Joint Committee’s 
staff (in the Eckstein Report, named for its staff di- 
rector Otto Eckstein) is that between 1953 and 1959 
the average rate of growth of physical output in the 
United States was only 2.4 per cent per year. This is 
scarcely more than half the average annual rate of 
growth of 4.6 per cent the staff found to have prevailed 
between 1947 and 1953. 

Happily, however, the report does not reflect 
the basic economic realities. Its finding on relative 


rates of economic growth for the two periods is a sta- 
tistical tour de force which, by the selection of certain 
figures and certain dates, distorts the record of Ameri- 
ca’s long-term economic growth, 


Playing The Numbers Game 


By the selection of appropriate starting and terminal 
periods it is possible to document almost any rate of 
economic growth that is desired. The table at the bot- 
tom of this page shows you how this can be done. It will 
also show you how the Eckstein staff worked out its 
shocking contrast in growth rates. The table is built 
like a schedule of airplane fares between different 
cities, The postwar years 1946 through 1959 are put 
down on two axes, One runs down the left hand col- 
umn, the other runs across the top of the table. Put 
your finger on the point where the two axes intersect 
and you have the average rate of growth for the period 
covered. 


ANNUAL AVERAGE GROWTH RATES OF THE U.S. ECONOMY, 1946-1959" 


(Percent increases, starting year to terminal year, of GNP in 1954 dollars). 


Terminal Year 


Starting 
Year 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 


1946 1947 1948 1949 
0.1 -19 -1.2 
x 3.8 1.8 
x -01 
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*Compound rates of growth 


1952 


1956 


3.6 
4.0 
4.0 
4.6 
3.9 
3.2 
3.2 
2.8 
5.1 
2.1 
x 

x 

x 


1953 1954 1955 


3.7 
4.2 


Following this procedure, you can find growth rates 
ranging all the way from —2.3 per cent, between 1957 
and 1958, to +-8.7 per cent, between 1949 and 1950, 
along with almost any other rate you would choose for 
various years and sequences of several years over the 
postwar period. 

For example, if you want to demonstrate that the 
postwar growth rate through 1953 was less than 4% 
per year, you take off from 1946, include a drop of 0.1 
per cent between 1946 and 1947, and come up with a 
growth rate for the 1946-1953 period of 3.9 per ceri. 
But if you want to show it was quite high, you take off 
a year later, from 1947 (which drops out that dismal 
—0.1 per cent for 1947) and come up with a fine 
growth rate of 4.6 per cent for the 1947-1953 years. 


Statistical Hocus-Pocus 


That’s what the Eckstein staff did, It took off at one 
end from a year when there was just about no growth, 
went to the Korean War boom year of 1953 at the 
other end, and got that average growth rate of 4.6 per 
cent, Then it took off from the Korean War boom year 
of 1953 and ran to the year 1959, when business was 
recovering from a recession and suffered through a 
steel strike of 116 days, to come up with its 2.4 per 
cent growth rate for the second postwar period, As the 
table indicates, by taking off a year later (1954) the 
average growth rate would have become 3.2 per cent, 
and if the take off had been 1949 it would have been 
3.8 per cent. 

There are those who, in nontechnical terms, 
would characterize this as statistical hocus- 
pocus. There are also those who would see in it 
an element of political hocus-pocus, too. This is 
because the years 1947-53, when the Eckstein staff 
found there had been the healthy 4.6 per cent growth 
rate, were roughly years when we had a Democratic 
president, while the anemic growth rate of 2.4 per cent 
it calculated for the subsequent years was for years of 
a Republican presidency. 

Actually it can be shown that the civilian part of our 
economy has had more rapid growth during the Re- 
publican administration than it had during the Demo- 
cratic years. If military expenditures are subtracted 
from the national ouput, the resulting growth rate for 
1953 to 1959 is slightly higher than for 1947 to 1953, 

However, we do not question the bona fides of the 
Eckstein staff. But we do assert that it has pro- 
duced a statistical picture of the postwar growth 
of the American economy which is dangerously 
misleading both at home and abroad. 

Abroad, the report appears to give official documen- 
tation to the propaganda line that the Soviet economy 
is running rings around the U.S. economy in growth, 
and that it is Communism a country should choose if it 
really wants to develop rapidly, Building on a much 
smaller economic base than the U.S.A., the Soviet 
Union — as well as almost every less advanced nation 


in the world — is bound to show a larger percentage 
increase in output than the U.S.A. But the Eckstein 
staff calculation gives the Communists ammunition 
they don’t deserve. 


Are We Facing A Crisis? 


The contrast drawn by the Joint Committee staff in 
postwar U.S. growth rates suggests that we are facing 
scarcely less than a crisis through paralysis of our 
economic growth which calls for drastic remedies. 
But this, as the full 1947 to 1959 growth record set 
forth in the table makes clear, is very definitely not the 
case, Our over-all postwar rate of growth, as measured 
by the gross national product in physical terms, has 
been 3.5 per cent per year, a rate nearly double the 
long-term growth rate of 2 per cent per year between 
1909 and 1939. In the continuing fluctuations in the 
rate of growth which more or less inevitably charac- 
terize a relatively free economy, we have had some 
downs in recent years. But our economy is now on 
the upbeat again. And at the end of this year, 
the U.S. economic growth rate for the postwar 
period can be expected to be 3.7 per cent per 
year. 

It is extremely important for the United 
States to continue to maintain this rate of eco- 
nomic growth or even to surpass it, Upon this 
effort depends our capacity to meet our defense re- 
quirements without dangerous strain, to provide an 
adequate margin for foreign aid, to improve our own 
productive facilities, and to continue to raise our own 
standard of living. 

How not only to maintain but possibly improve 
upon our postwar pace of economic growth will be the 
subject of strenuous debate in the months ahead, How- 
ever, the debate will have a much better chance of 
being constructive if the postwar growth record is seen 
in proper perspective. To this end one of the first 
things to do is to junk panic rousing statistical por- 
trayals such as that in the Eckstein report. 


This message is one oj a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 


or parts of the text. 


Devatd CwueGvas 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 


d STANDARD 


General Electric makes a complete line 
of steel underfloor wiring systems — 
one for every type of floor construction. 


Big buildings, little buildings and middle-sized buildings can 
provide more electrical services with a G-E steel underfloor wir- 
ing system. General Electric makes a system for every type of 
floor construction. Here are the four G-E underfloor systems, and 
some of the features that make them so easy to work with: 

G-E Standard System can be installed in poured concrete floors 
2% inches thick. Inside cross-sectional area is 3.357 square inch. 
On triple duct systems, all systems can be fed through conduit 
openings in the corners of the boxes, Junction boxes can be 
leveled without removing covers. 

G-E Two-level System, for complex feeding problems, normally 
feeds through lower level, distributes through upper level. Re- 
quires 3% inches floor fill. 

In multi-system installations each system is completely separate. BIG DUCT 
Additional feeds for any system can be provided at any desired 
location. 

G-E BIG DUCT gives lots of capacity in a simple, low-cost system 
requiring only 3 inches of floor fill. Interior cross-sectional area 
is 8% square inch. Increased cross-sectional area gives more - 
space, makes wire pulling much easier. 

G-E Cellular-steel Floor Wiring System installed on a structural 
cellular floor provides maximum capacity with maximum flex- 
ibility. G-E header duct for cellular installations is available in 
lengths that make it easier to center junction units over floor cells, 
and to take up minor variations in cell spacing without cutting 
and fitting on the job. Junction unit interiors are completely free 
of any screws or other encumbrances thereby providing maxi- 
mum work area. 

For valuable manuals that contain complete installation, layout, 
design and product data, just fill in the coupon and mail it to 
General Electric. 
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| General Electric Company NAME I 
| Conduit Products Department, Section CU92-618 i 
; Bridgeport 2, Connecticut TITLE 
| [_] Please send me your bulletin on single- and two-level steel l 
| underfloor wiring systems. COMPANY | 
| (J Please send me your bulletin on cellular-steel floor wiring. ADDRESS. I 
| [2 Enclosed is a description of my underfloor wiring problem. | 
I What do you suggest? CITY Se ZONE USTATE | 
| I 
I I 
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PLH 
Ring Type Bus Support for Tubular Bus 


SBC 
Sliding Bus Support for Tubular Bus 


PSSO HPS 
Bus Support for Square Tube Hook on type Bus Support Clamp for Tubular Bus 


cs Se PSs ee 
Bus Support Clamp for Cable Tubular Bus» Support Clamp 


Higher cantilever strength e Higherimpact resistance 


: Higher corrosion resistance e Greater durability se 
: Vertical Bus Support Clamp for Flat Bar 


These Dossert Bus Supports are made of a high 
tensile strength cast bronze alloy and are equipped 
with silicon bronze bolts and nuts, making the 

entire unit completely non-magnetic. Available for all 
sizes and types of busses. Dossert Bus Supports 

can also be furnished in Coupling, Tee Connecting, 
Elbow Connecting, Tee Coupling and 

| Expansion Connection types. 


. . : co a4 = SAV 
Special fittings and modifications ees ema. Serparl Clone 
\ be readily supplied on short notice. for Flat Bar 
\ 
ratte (A. | | 
anownew 249 Huron Street, Brooklyn 22, N.Y. Representatives in all principal cities 


IN CANADA: W. S. Gerrie & Assoc., Ltd., Toronto 
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SCOTCHCAST Resin Splices 


BRAND 


*"SCOTCHCAST”’ SPLICING KITS 


Kits feature "‘SCOTCHCAST”’ 
Resin No. 4 in single-use 
“Unipak”’ Container. Two-Part 
plastic bag contains resin and 
hardener. To use, bag divider 
seal is broken; laboratory cor- 
rect mixture results. Resin is 
poured right from bag into mold; 
sets in minutes. Kits are for use 
on all non-shielded cable splices. 


““SCOTCHCAST”? BRAND Resin No. 4 is an epoxy resin 
developed especially for field splicing. Weathering, 
moisture, pressure, or general aging encountered in 
normal burial or overhead service does not affect it— 
field splices can now have the same modern, complete. 
protection and insulation as shopcast motor coils, 
transformers, and condensers. Convenient kits assure 
positive electrical insulation, corrosion protection, 
moisture resistance, and trouble-free maintenance splice 
after splice! 


*"SCOTCHCAST” RESIN PRESSURE SPLICE 


With the "“SCOTCHCAST” Resin 
Pressure Method, cable splices and 
terminations, regardless of size or 
configuration, can be insulated 
easily . . . difficult jobs such as 
shielded cable splices, termina- 
tions, and sheath repairs are readily 
accomplished. Method utilizes 
““ScotcHucastT” Resin No. 4 in 
“Unipak” container injected into 
a’ screen-fabricated mold by spe~ 
cially designed pressure gun. 


82-A Series Kits for straight or 
inline splices with cable O.D.’s 
from 14" to 1%”. Contains every- 
thing needed to insulate one 
splice: ““ScorcHcasT”’ Resin No. 
4 in ‘‘Unipak’’; mold halves; 
pouring spouts; sealing tape. 
Cutaway photo shows complete 
blocking of moisture-entry 
points. 


Cut-away inline splice shows com- 
plete penetration of resin with 
pressure-splice method. Will in- 
sulate splices on rubber, synthetic 
or-lead insulation or sheath cable 
.«. shielded and unshielded. 


82-B Series Kits for excellent | 
electrical and physical protection ] 
of wye splices with cable O.D.’s 
from 14" to 4%”. Cut-away shows 
moisture proof penetration of | 
“ScOTCHCAST” Resin No. 4 into 
all voids of splice mass. 


Shielded wye splices are easily 
handled ath ““SCOTCHCAST”’ Pres- 
sure Splice Method. Shielding con- 
tinuation is built into the splice 
insulation. Total moisture and 
physical protection is an extra 
feature of this method. 


90-B1 Kit for positive protection 
of wye or tap. splice, insulation 
over split-bolt connectors or 
control cable taps. For surface 
or underground uses. Like all 
“ScorTcHcasT” Kits, assembles 
quickly and easily; gives elec- 
trically tight splice protection 
without need of special skills. 


The versatility of the ‘‘SCOTCHCAST” Splice 
Protection System is such that nearly any pe 
of cable connection or termination can now be 
resin insulated. Our representatives will be 
glad to advise or assist you in adapting 
“SCOTCHCAST” Kits and Pressure Methods 
to your needs. Just write on your letterhead. 


ZS 
DMiinnesora JYfinine ann ]Y{anuracturinG COMPANY 
. ++ WHERE RESEARCH IS THE KEY TO TOMORROW WW 


“*SCOTCHCAST’* IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN, EXPORT: 99 PARK AVE., NEW YORK 16, CANADA! LONDON, ONTARIO, 


Outdoor cable termination illustrat- 
ed is for use at 9 KV. Lower cut- 
_away portion shows stress cone. 
‘Entire termination—including 
stress cone—is resin saturated in 
one operation. Available in build- 
ing block components up to 15 KV. 


FREE BOOKLET describes “‘SCOTCHCAST’’ 
Kits and Pressure-Splice Method. Illus- 
trates applications; details electrical pro- 
perties. Write: 3M Co., 900 Bush Ave., 
St. Paul 6, Minn., Dept. EAW-60. 
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Increasing with today’s architectural demands on the Fluorescent Lighting Industry are the problems relating to the 
Ul Y ) 


operation, efficiency and life of a Fluorescent Lamp Ballast. 


To aid the Fluorescent Lighting Industry in meeting these demands Advance Transformer Company has contributed 
such important developments as Kool Koil Fluorescent Lamp Ballasts e Single Case Ballasts to operate VHO, SHO, 
and PG lamps e Advan-Guard Fluorescent Lamp Ballasts, incorporating a thermally actuated automatic protective 
device e Visa-Volt Color Coding for positive voltage identification e A Nation-Wide Service Stocking Distribu- 
tor Program e FLB Service Warranty Program ... All important Advancements keeping pace with the Fluorescent 
Lighting Industry’s great strides. Whether you manufacture, specify, install, use, or maintain fluorescent lighting sys- 
tems, remember Advance, through constant research, development and manufacturing know-how, is building ballasts 


that meet today’s exceptional demands. Write for details of these Advancements . . . 
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LEN UN 


SYMBOL OF FULL VALUE 


With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 


for shipment in one week 


Delivery faster on popular ratings of 
lighter, redesigned General Electric 
Distribution Equipment Transformers 


Factory stocking of the most frequently ordered 
ratings of Distribution Equipment Transformers* 
now permits General Electric to ship your order 
in only one week. 


Just one week (for final testing and assembly) 
after your order is received, the transformer is 
_on its way to your installation. This means that 
delivery to you is as much as five weeks faster. 
The stocked ratings include: 


OA-T-60-500 kva—4160 Delta—480Y/277 
OA-T-60-300 kva—4160 Delta—208Y/120 
OA-T-60-225 kva—4160 Delta—208Y/120 
OA-T-60-500 kva—4160 Delta—208Y/120 
OA-T-60-300 kva—4160 Delta—480 Delta 


Other ratings in the 11214- to 2500-kva range 
can be shipped in just six weeks. 


14% lighter, two designs 


‘The complete line of Distribution Equipment 
Transformers has been redesigned to provide a 
unit which is both 14 percent lighter and me- 
chanically stronger than previous models. 


Two standard designs are available for cable 
connection to remote apparatus or as integral 
parts of unit substation equipment. The con- 
ventional three-legged core construction is pro- 
vided in ratings 300 kva and above, and the 
space saving stacker-type unit is supplied for 
ratings 112% to 225 kva. 


Faster shipment is typical of the many bene- 
fits available with General Electric’s Certified 
Full-value transformers. For full data contact 
your G-E Apparatus Sales Engineer or Agent. 
General Electric Co., Schenectady 5, N. Y. 417-10 


* Oil and Pyranol Filled, 11212 to 2500 kya 
Pyranol is a Reg. Trade-mark of General Electric Company. 


STACKER-TYPE construction STURDY CONSTRUCTION 
features wound core for more ef- makes three-legged design 
ficient transformer. well suited for industrial use. 


TWO DESIGNS of Distribution Equipment ‘Transformers are 
available, conventional three-legged (left) and stacker-type. 
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“But I was positive we didn’t 
need another substation!” 


MORAL: For good voltage regulation and better operating 
efficiency, put a secondary unit substation in each load 
area. And for complete information on today’s 
most value-packed line of substations, write for Bulletin 
3104-1A, I-T-E Circuit Breaker Company, 

Dept. SW, 1900 Hamilton Street, Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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STEELDUCT-BENFIELD BENDER 


When you follow the 
BLUE LINE you keep 
bends in alignment, 
eliminate crooked 
offsets and saddles. 


SAVES TIME 
SAVES MATERIAL 


The Blue Line is 
the Mark of Quality 


Steelduct Products are UL approved and meet Federal Specifications WW-C-571a, WW-C-581c, WW-T-806b. 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN 1, OHIO 
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PERIMETER LIGHTING helps prevent ARCHITECTURAL LIGHTING will add SHOPPING CENTERS boost 


trespassing and costly pilfering. prestige and beauty to buildings. time business when brightly lighted. 


LOADING DOCKS become safer, more FACADE LIGHTING gives safety, iden- GRAND COULEE DAM lighted by 742 
efficient when properly lighted. tification to building and store fronts. General Electric 1500-watt floodlights. 


RAILROAD YARD lighting cuts acci- FOUNTAINS assume day-time beauty NIGHT CONSTRUCTION is safer and 
dents, thefts and costly freight damage. with brilliant, multi-colored floodlights. more practical with floodlighting. 


— 


4 t f ail 
Scocaneeees a ; US 
ATHLETIC FIELD lighting lengthens the DOCK FACILITIES nighttime usage is TENNIS COURTS attain round-the- 


time available for fun and play. greatly increased with floodlights. clock use with modern floodlighting. 
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STORAGE YARDS can be just as 
accessible at night as they are by day. 


PLANT ENTRANCES need modern 
lighting to facilitate visitor checking. 


(EXPRESSWRY ) | BROOKS? 
NORTH | EXIT 900! | SASESON STA) 


GUIDE SIGN lighting adds conven- 
ience, safety to highway travel. 


AIRPORTS become safer, and more 
convenient with proper floodlighting. 


When light means more safety, 
fun, beauty, or efficiency, 
General Electric floodlights 

will do it best—at least cost 


As floodlights in these 16 areas are switched on there is an immediate 
addition of beauty, safety, efficiency. Nighttime crowds fill the lighted 
recreational areas; movement of raw materials and finished goods is 
speeded on lighted loading docks; a fountain with multi-colored lights 
becomes a nighttime landmark. 


These are typical results of proper outdoor lighting. The benefits are 
many—the applications unlimited. But, regardless of the job to be done 
—from Grand Coulee Dam to highway guide signs, from Milwaukee’s 
County Stadium to railroad yards—General Electric has experience to 
do the job best ... and a full line of floodlights to do it at least cost: 


FILAMENT OR MERCURY LIGHTING is simple with any of 
General Electric’s L-69A (high efficiency), L-80 (heavy- 
duty enclosed), or L-55 (economy open-type) units. Each 
of these floodlights features G.E.’s exclusive “diamond *. 
back” reflector . . . designed to deliver from 5% to 35% 
more light ... and distribute it more uniformly. 


FLUORESCENT LIGHTING units are available 
in 4-, 6-, and 8-foot lengths. Two housings 
are offered—one for G.E.’s High Output 
lamps—the other for G.E.’s Power Groove 
lamps. 


Here’s an added benefit—over 500 conveniently located distributors 
are ready to supply General Electric floodlights and technical aid for 
your installation. Call your nearest distributor—ask for General Elec- 
tric’s new Floodlighting bulletin with descriptions, application informa- 
tion, and product data on the complete line. G-E Easy Lighting Layouts 
are also available for most floodlighting applications. Use the coupon 
below if you don’t know the distributor in your area. 
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we ee EE EE 1 
| General Electric Company, Section A460-04, Schenectady 5, N. Y. I 
Please send me free floodlighting information as indicated below: : 
| © Floodlighting—Bulletin GEA-7201 I 
bey Easy lighting Layout for... ___. __._______. Application 
Name | 
Street. 
| City State. | 
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COPE WIREWAY CABLE SUPPORTING SYSTEMS 
SAVE “3 WAYS" OVER “TRADITIONAL” MATERIALS 


Why pay a premium for your cable supporting equipment—when Cope Wireway offers a com- 
pletely integrated system for much less. Compare these facts for yourself. 


@ Lower material cost— 
One section of 24” wide Wireway supports as many cables as 16 lengths of 4” 
conduit—at only 1/10th the weight. That means you’re buying much less materials 
regardless of the size of the job. 

@ Less to install— 
Wireway’s lightweight and unique coupling method, speeds joining of straight 
lengths and fittings—even in close quarters. A Cope system comes complete with 
all necessary accessories—ready to go. 

® Built-in expansibility — 
With Wireway, you need not be concerned about costly re-routing or later addi- 
tions to your system. Cables are always readily accessible and Cope’s pin type 
couplers can be quickly disconnected to permit change in direction or elevation. 


Ask for proof! See your authorized Cope Electrical Wholesaler for more information on economical 
Cope Wireway—in either aluminum or hot dipped galvanized steel. Or write us direct. 


102 


Originators of the first integrated line of 
Cable Supporting Systems 


e WIREWAY ¢ CHANNEL e LADDER « CONTROLWAY 


Sold only through authorized electrical wholesalers 


DIVISION OF ROME CABLE CORPORATION *° COLLEGEVILLE, PENNSYLVANIA 
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2 SOLID BRASS wanexnon 
il WIRING DEVICES 
Bell’s field and laboratory tests have proved that only rugged, Solid Brass 


weatherproof plates can stand up, year in —year out, regardless of weather 
_and heavy use. 


Want more’ proof .. . just look at this list of exclusive Solid Brass advantages 


a ) Bell Solid Brass Bell Solid Brass 
will’ withstand sudden shock and im- is impervious to salt air, smoke, 
pact, will not crack or shatter industrial gases, fumes and steam 
) Bell Solid Brass } Bell Solid Brass 
will not flake, peel, pit or corrode is unaffected by lime or acids found 
in brick, mortar, lime and cinder 
block 
) Bell Solid Brass wears better, lasts much longer 
in any climate .. . even in coastal areas 


SOLID © Sean 


040 — 44 Uy BAKED 
SOLID BRASS i i q | ALUMINUM FINISH 
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_. pe ELECTRIC COMPAN Y 75 s. ctaremont AVENUE, CHICAGO 36, ILLINOIS 


America’s Largest Line of Weatherproof Devi es and Covers 
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Test-Master Kit keeps 


all equipment right at hand...handsomely. 


Truly the sign of the professional, this rugged, 
good-looking, genuine cowhide case contains all the 
equipment you need to do all your electrical testing 
jobs with precision and accuracy. 


Compact, neat and sturdy, the Test-Master Kit is 
specially designed to hold any one of the famous 
Amprobe RS models, the Amprobe Deca-Tran, 
the Amprobe Energizer and the Test-Master has a 
separate covered section to hold your small hand 
tools easily, within reach. 


The Test-Master comes in two models: TM33 con- 
tains the world-famous Amprobe RS-3 snap-around 
volt-ammeter-ohmmeter: 5 current ranges, 3 volt- 
age ranges. Amprobe Deca-Tran: Extends amper- 
age reading 10x, as high as 1200 amps. Amprobe 
Energizer: Multiplies sensitivity of any Amprobe 
10x for readings on small appliance and fractional 
h.p. motors. $84.50 

TM11 contains the Amprobe RS-1, economy snap- 
around volt-ammeter. Amprobe Deca-Tran and 
Amprobe Energizer. $71.75 


The Amprobe Test-Master Kit, RS-3, Deca-Tran and Energizer are all products of 
LYNBROOK, N.Y. WORLD'S LARGEST MANUFACTURER OF SNAP-AROUND TEST INSTRUMENTS 


86 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1960 


ELECTRICAL 


59TH YEAR * JUNE, 1960 CONSTRUCTION 
AND MAINTENANCE 


Plain Prices 


Residential electrical modernization work is plentiful. But there are a 
lot more homes in urgent need of enhanced housepower that the industry 
doesn’t hear about. Their owners are reluctant to call in an electrical 
contractor because they have no notion of what such work costs or the 
prudent way to buy it. 


Some excellent articles written for consumers have stimulated a great 
deal of interest and pretty fair understanding of the needs. Where they 
bog down is on probable costs and buying practice. Since electrical work 
is a relatively infrequent purchase, the buyer has little if any experience 
to guide him. So when he gathers the courage to take the plunge, he is 
often advised to call for three or four competitive bids. 


Competitive bidding on electrical work is, no doubt, a useful device in the 
hands of experienced architects and engineers. Based upon uniform plans 
and specifications with close control of the quality of materials and work- 
manship, the bids received can be expertly appraised and the finished work 
inspected for compliance. For the average home owner to attempt such a 
sophisticated process, without professional help, serves no useful purpose 
whatever. 


Electrical modernization in homes consists of relatively small individual 
projects. It is no service to either the customer or the industry to load 
such jobs with the high sales and overhead costs necessary to support the 
waste of multiple estimates and the fruitless sales efforts of several 
contractors engaged in costly and pointless bidding contests. 


The simple answer is, as we see it, the use by electrical contractors of 
plain, open, unit price lists keyed to appropriate estimating forms. Take 
the mystery out of price at the customer’s level, give him a chance to 
assemble, however inexpertly, the total cost of his own job and sales efforts 
can be constructively devoted to helping him select the best installation to 
serve his needs and his pocketbook. Open price lists inspire confidence, 
discourage shopping, and facilitate closing on the initial sales call. 


Many electrical contractors may feel uneasy about putting out prices for 
all the world, including their competitors, to see. They also point out that 
unit costs in modernization work are widely variable and that each job 
should be priced according to the specific conditions encountered. We do 
not deny that unit prices based upon average costs and conditions present 
some element of risk on particular jobs. However, over a number of jobs 
the variables inevitably balance out. And, whatever the difficulties, the 
overwhelming weight of modern merchandising experience favors open, 
published prices. 
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SCHOOL STAFF ENTHUSIASTIC! Shadow-free light, the equivalent of soft daylight, achieved 


at low cost with translucent ceiling. (Min. 50 f.c. uniform intensity, max. brightness ratio 
under 3:1.) All structural members concealed. Nearly all rooms in the De Anza High School, 
El Sobrante, Calif., rely entirely on this lighting. Designed by John Carl Warnecke, AIA. 
“Acousti-Lux” panels and suspension system by the Celotex Corporation, Chicago, Ill. 


Lighted by translucent ceiling... 


This classroom needs no windows ! 


Night or day, cloudy or sunny, this classroom is evenly 
lighted. No problems of balancing daylight against illu- 
mination . . . no dark shadows—a more cheerful atmos- 
phere . . . and figures indicate operating costs lower than 
many other systems! Translucent ceilings made with 
BakeLiTE Brand Rigid Vinyl Sheet give complete con- 
trol over lighting characteristics—and can help acous- 
tically, too. 


NOW ... HIGH IMPACT RESISTANCE! BaxkeLitTE rigid 
vinyl sheet is now available with new high impact quali- 
ties giving extra resistance to the hard knocks, the wear 
and tear of installation and maintenance. It resists crack- 
ing and warping .. . is normally unaffected by moisture 


or detergents. The lightweight panels are easy to install 


or remove, and to maintain. They are highly resistant to 
discoloration caused by ultraviolet light. 

New lighting designs, renovations —they will look 
better, serve longer when you install luminous ceilings 
made with high-impact BAKELITE rigid vinyl sheet. For 
more information, write Dept. BB-41, Union Carbide 
Plastics Company, Division of Union Carbide Corpora- 
tion, 830 East 42nd Street, New York 17, N. Y. 


BakeELiTE and UNION CarBwwE are registered trade marks 
of Union Carbide Corporation. 
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red heating to outdoor areas 

and large, poorly insulated in- 
door areas is opening up a new 
market for electric heating in the 
Chicago area. Long recognized as 
an efficient industrial process heat- 
ing medium for baking, drying, 
preheating, curing, etc., infrared 
electrical heating is now coming 
out in the open. Electric heating 
applications formerly considered 
fantastic are becoming practical, 
economic realities. So far, only the 
surface of a sizable market po- 


A vet vesting of quartz infra- 
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BASIC HEATING UNIT used in many of the installations noted. 
Standard design for T-3 ‘heat and light’’ lamps is made for one 


to three lamps, 


Chicago Points Way to 


and light with simple fixtures. 


tential is being scratched. It is wide 
open for conscientious, well-engi- 
neered development. 

A number of factors have con- 
tributed to this significant break- 
through. Among them are: 

1. Infrared radiant energy’s in- 
herent characteristic of heating 
people and objects rather than the 
surrounding air. This permits 
“comfort heating” in large outdoor 
and indoor areas previously con- 
sidered too costly or impractical. 

2. Adaptability of the long, thin, 
quartz tube infrared radiant energy 


Infrared Comfort 
Heating of Open Areas 


as a new electrical installation market for contractor consideration. 


Quartz infrared tubes and lamps permit controlled application of heat 


source to fixtures with reflectors 
designed to direct or concentrate 
the heat where desired. This per- 
mits a degree of heat control simi- 
lar to luminaire control of illumi- 
nation. 

8. Perfection, some five years 
ago, of the tubular quartz infrared 
“lamp,” which provides from six to 
eight lumens of, light per watt of 
lamp in addition to its normal out- 
put of 100 watts of heat per inch 
of lighted lamp. At full-voltage, 
these lamps operate at a filament 
temperature in excess of 4000°F, 
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permitting higher mounting heights 
than practicable with conventional 
quartz tubes operating in the 
1400°F to 1800°F range. This com- 
bination heat and light source is de- 
sirable in many applications. 

4, Renewed interest of manufac- 
turers in designing and producing 
fixtures for both the tubes and 
lamps. 

5. Increased interest of utilities 
seeking additional winter load to 
balance summer air-conditioning 
loads. Heavy commercial air-con- 
ditioning customers present a 
natural ready market for a number 


Show Windows 


¥ 


OUTDOOR SHOW-WINDOW heating at Carson, Pirie, 


of outdoor comfort heating applica- 
tions. Among them are show-win- 
dow and pavement ice melting, 
building entrances, outdoor pas- 
sageways, and truck loading docks. 

6. Earnest collaboration of manu- 
facturers, utilities, engineers and 
contractors in the carefully-engi- 
neered development of this market. 

Chicago is emerging as a healthy 
example of what this brand of co- 
operation can do. Through the en- 
gineering and sales collaboration of 
the Commonwealth Edison Co., 
the utility, the lamp manufac- 
turers, the makers of the special 


eis 


fixtures and electrical contractors 
(installation), numerous comfort | 


heating systems have been de- 


signed to meet specific use require- 
ments. Other manufacturers are 
promoting similar systems. Some 
of the permanent installations 
have attained the status of “firsts” 
in this new market. Others are of 
unquestionable pioneering nature. 
Reports indicate all are highly suc- 
cessful with exceptionally encour- 
aging customer satisfaction. 
Indicative of the broad scope of 
this market are the following rep- 
resentative Chicago installations. 


: . 
Scott & Co., Chicago. Each of ten) windows has 11 to 13 
kw of quartz infrared lamps. Note effective coverage of heat and light rays on sidewalk. 


Carson, Pirie, Scott & Company warms window- 
shoppers and passers-by plus the sidewalk in front of 
10 display windows facing State Street. The coun- 
try’s first permanent outdoor installation of- quartz 
infrared heat lamps for shopper comfort uses a total 
of 123 1,000-watt, T-3 tubular quartz lamps in a 
specially designed line of reflectors housing 11 to 
13 lamps, depending on window length. Lamps are 
about # in. diameter and 13 in. long and are mounted 
in a single row. 

Reflectors on building wall above windows beam 
heat rays slightly away from store front to keep side- 
walk warm and dry 6 to 8 ft out from windows. In- 
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stallation produces about 80 watts per sq ft of heat 
energy at sidewalk. Light level in front of windows 
is more than 500 footcandles. 

Normally, the infrared lamps are operated at rated 
208 volts. During extreme weather conditions, the 
lamps can be operated at 250 volts through a step-up 
transformer in the heating circuit. This increases 
heat output of the lamps by about one-third. The 
system involved running a new 600-amp feeder from 
the store switchboard to a central point where circuit 
breaker protected branches serve each window. In- 


_ stallation was by Hohman and Hill, Inc., Chicago 


electrical contractor. 


RACE TRACK GRANDSTAND at Chicago’s Maywood Park has 
1,026 kw of quartz lamps providing about 30 watts of heat 
per sq ft at seating level and 70 to 80 footcandles of light- 
ing covering 21,000 sq ft area. Single and dual fixtures con- 
tain two to four 3,800-watt lamps. 


Van 


Nearly 4600 fans seated in the 21,000-sq-ft grand- 
stand at Chicago’s Maywood Park Track can watch 
trotting races in perfect comfort during the chill 
evenings of early spring and late fall. A recently 
installed quartz infrared lamp electric heating sys- 
tem provides approximately 30 watts of radiant heat 
per sq ft at seating level plus 70 to 80 footcandles 
of illumination to facilitate reading of the racing 
program. In addition to having the country’s first 
permanent grandstand infrared lamp heating system, 
Maywood now is reported to have the nation’s best- 
heated and best-lighted stands for its patrons. 

This pioneering installation used a total of 270 
pencil-thin, 3,800-watt, T-3 tubular quartz infrared 
lamps housed in reflectors designed especially for this 
project. Fixtures are in six rows suspended from the 


OUTDOOR 
Airport Boarding Areas 
Building. Entrances 
Drive-In Restaurants 
Drive-In Banks 
Gas Stations 
Loading Platforms 


INDOOR 
Aircraft Hangars 
Airport Baggage Areas 
Auditoriums 

Building Foyers 

Bridge Towers 


Outdoor Cafes 
Patios 


Shopping Centers 


Filtration Plants 
Garages 

Gate Houses 
Gymnasiums 
Health Centers 


SUGGESTED APPLICATIONS FOR INFRARED COMFORT HEATING 


Outdoor Construction 


Railroad Loading Platforms 
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Maywood 
Race Track 


DISTRIBUTION PATTERN of heat and light provided by 
fixture reflectors at Maywood Park grandstand. Note con- 
trolled distribution of asymmetric reflectors in front row. 


roof trusses and spaced for even distribution of light 
and heat. The front three rows are four-lamp units 
with mounting heights varying up to 33 ft. The back 
rows of two-lamp units have a 14-ft minimum mount- 
ing height. Specially designed asymmetric reflectors 
in the front row prevent excessive “spill” of radiant 
heat out of the grandstand area. 

The complete system was designed and installed by 
Crosstown Electric Company of Chicago. It is oper- 
ated by a pushbutton control panel in the track tower 
where the operator can turn on the lamps in any or 
all four sections of the grandstand to accommodate 
occupancy. The system can be operated at full or 
half intensity to match temperature conditions. 

A new, 1,500-kva utility substation supplies power 
for the new heating system and other uses. 


Stadium Grandstands 
Swimming Pools 

Theatre Marquees 

Transit Platforms 
Walkways Between Buildings 


Locker Rooms 
Machine Shops , 
Steel Warehouses 
Ticket Booths 
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Airline Baggage Area 


AIRPORT BAGGAGE AREA in 
Continental Airline’s terminal facil- 
ities at Chicago’s O'Hare Interna- 
tional Airport is heated by 28 units, 
each containing two 1,000-watt 
quartz infrared heating tubes (no 
light component). Rows of heating 
fixtures are ceiling suspended be- 
tween fluorescent lighting units. 


A total of 28 ceiling-suspended infrared heating 
units provide comfortable warmth within Continental 
Airline’s new baggage check-in and claim area at 
Chicago’s O’Hare International Airport. Each fix- 
ture contains two 1,000-watt quartz infrared tubes 
which provide heat but no light. Ceiling-mounted 
conventional fluorescent fixtures provide good general 
lighting. 


Industrial Plant Area 


Tubular guartz infrared heat lamps solved the 
problem of employee heat comfort in the 200-ft long, 
prefabricated, poorly insulated rail welding building 
at Matisa Railweld, Inc., Chicago. The structure 
houses a line of machinery used to weld 36- to 39-ft 
railroad track sections into continuous lengths ex- 
ceeding 1,200 ft. Comfort heating is needed only at 
the work stations where operators are located. 

Twelve infrared heating fixtures were installed by 
Crescent Engineering Company, Chicago, along both 
sides of the rail welding line. Each fixture contains 
two 1,600-watt T-3 lamps. Spacing varies according 
to work station location. Most of the units slide 
along a roof-suspended messenger cable so operators 
can move them as they change work positions. There 
is no other heat source in the building. 


OPERATORS ARE WARMED by 3,200-watt infrared fixtures 
suspended above work stations along rail-welding line at 
Matisa Railweld, Inc., Chicago, Most of the 12 units installed 
slide along messenger-cable support for flexible positioning. 
Each contains two 1,600-watt quartz lamps. 


No other type of heating is used. The infrared 
units are designed and spaced to cover the entire 
area with reflected infrared heat. People and sur- 
faces are warmed directly even though ambient air 
temperatures remain low. 

The system, installed by the B-H Electric Co., Chi- 
cago, has control flexibility permitting operation at 
half or full load depending upon activity in the area. 
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Hotel Entrance 


ENTRANCE PORTICO at Chicago’s Edgewater Beach Hotel 
has line of 12 1,000-watt infrared heat lamps that blends 
with architecture. Street side has additional fixtures that 
combine to provide average of 60 watts of heat per sq ft and 
better than 200 footcandles of lighting. 


Arriving and departing guests at Chicago’s Edge- 
water Beach Hotel are made comfortably warm dur- 
ing cold weather by infrared heat lamps installed 
under the main portico. A total of 24 T-3 tubular 
quartz infrared lamps provide from 40 to 75 watts 
of radiant heat per sq ft at pedestrian level and 
from 160 to 3800 footeandles of illumination in the 
20- by 20-ft entrance area. 


SPECIALLY DESIGNED fixture for Edgewater Beach Hotel 
portico concentrates most of the heat energy on walk with 
enough spill-over to keep drive dry. 


Above the entrance door is a line of fixtures con- 
taining 12 1,000-watt lamps. On the opposite side 
of the portico are six fixtures, each containing two | 
1,600-watt lamps. In addition to guest comfort and 
light, the installation thaws ice and snow from the 
entranceway and keeps the walk and drive dry during 
inclement weather. Hotel power capacity normally 
used for summer air conditioning operates the lamps. 


OPPORTUNITIES UNLIMITED 


These are among the precedent- 
setting comfort heating installa- 
tions that have sparked this market 
in the Chicago area, Others already 
in or under design consideration 
include: utility training and main- 
tenance centers; a heavy equipment 
storage building; railroad repair 
shops; a brick manufacturing 
plant; building entrances; bridge 
towers; outdoor transit passenger 


platforms; loading docks. The list 
of possible applications is long (see 
accompanying table, page 91). 
Development of this new facet of 
the electrical heating market is 
gaining momentum. The electrical 
contractor is an important factor. 
For him it represents much more 
than installing heating units. These 
are high-capacity systems requir- 
ing heavy-duty feeders and circuits 


plus well-designed control for oper- 
ating flexibility. It means more 
wiring business for him and an op- 
portunity to solve a knotty cus- 
tomer problem electrically. The 
potential exists just waiting for in- 
telligent investigation and promo- 
tion. It is a market no electrical 
contractor can afford to ignore in 
his daily quest for new business 
opportunities. 
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Sub-feeder System 


x 


On wall brackets. 


PERIMETER LIGHTING uses valance, open a 


AIR CONDITIONING and hear pump operations are controlled 
by weather station and low voltage zone controls. 


Raceway 


carries feeders from which circuits are tapped through surface 
mounted breakers. 


~ See 


bove and below, 


Serves Gold 
Viedallion Home 


Connecticut all-electric home has surface raceway enclosed 


feeders with CB controlled branch circuit taps on basement ceiling. 


NOVEL adaptation of indus- 

trial feeder practice employing 

surface-raceway-enclosed, high- 
capacity feeders to branch circuit 
taps located along the length of the 
feeder is used in a new home built 
for William E. Parks in Plantsville, 
Conn. Among the other electrical 
features of the all-electric home are 
baseboard multi-outlet assemblies 
and wireways, perimeter lighting, 


By W. T. Stuart 


low-voltage switching, and a cen- 
tral heat pump installation. 

The service entrance panelboard, 
fed by a 200-amp underground serv- 
ice, is located at one end of the L 
shaped full basement under the T- 
reom ranch type house. Six double 
pole 50-amp breakers are provided. 
No. 6, 3-wire feeders are extended 
approximately two-thirds of the 
length of the basement ceiling in 


three surface metal raceways. 

The feeders run directly under or 
closely adjacent to fixed appliance 
locations. Surface boxes, holding 
single or paired branch circuit 
breakers, are mounted on the under 
surface of the raceways at the 
branch circuit tap and provide 
branch cireuit overcurrent protec- 
tion. 

Short runs of armored cable ex- 
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ances in kitchen above. y 


tend upward from the top of the 
feeder raceways to baseboard race- 
ways, outlets, or appliances above. 
For ceiling lighting, branch circuits 
are carried up to attic junction 
boxes in EMT. 

As in industrial installations, this 
system provides very short, low 
‘impedance, branch circuit home 
runs. Loading on the feeders is so 
diversified, that under normal con- 
ditions they are operating at only 
a fraction of available capacity re- 
sulting in almost negligible voltage 
drop and minimum dip on motor 
starts. The full feeder-length acces- 
sibility of the raceway also makes 
the generous use of individual 
branch circuits readily practical 
-and convenient. 

Plug receptacle connections in the 
living areas are provided through 
electrical baseboards. Duplex re- 
ceptacles in the upper portion are 
spaced on 30-in. centers with one 
hot and one switched opening. The 
lower portion of the baseboard is a 
wireway for branch circuits and 
switch legs. 

Among the lighting methods used 
is a perimeter valance, open above 
and below, with fluorescent lighting 
strips providing indirect and wall- 
washing general lighting. Flush ac- 
cent lights and pin spots are used 
in the living and dining areas. One 


FEEDERS IN SURFACE RACEWAYS extend along basement 
ceiling. Branch circuits are tapped off directly under appli- 


feeder raceway. 


CLOSE-UP of branch circuit breakers surface mounted on 


Relays in top of raceway control switched 


receptacles in baseboards above. 


of the baths is equipped with a full 
translighted ceiling in addition to 
mirror lights. 

In addition to the full complement 
of electric kitchen and laundry ap- 
pliances, the home is heated and 
cooled by a combination air condi- 
tioner and heat pump. Cooling ca- 
pacity is 35,000 Btuh and heating 
capacity is 65,000 Btuh. The equip- 
ment is the air-to-air type with two 
sections; one located in the base- 


electric appliances. 
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UNDERCOUNTER multi-outlet strip provides handy plug-in for portable 


ment and the other outdoors at the 
rear of the house. 

Temperature in sleeping and liv- 
ing areas are separately zoned and 
controlled by modulating dampers. 
The entire cooling and heating sys- 
tem is automatically controlled by 
an indoor-outdoor weather station. 

The wiring layout was designed 
by engineers of the Wiremold Co., 
and the electrical system was in- 
stalled by Shea Electric Co. 


eee 


@ ESTIMATING FORUM-! 


Volume Is No 


Criterion Of Profits 


By Ray Ashley, Research and Consulting Engineer, Oak Park, III. 


STATEMENT: 


The annual sales of two electrical contractors “A” 
and ‘B” were $427,800 and $406,100 respectively. 
A’s volume was $21,700 greater than R’s. The aggre- 
gate base cost of $300,000 (material purchase price 
and payroll) was the same for both. However, the 


QUESTION: 


base costs of the individual contracts comprising total 
sales varied considerably. A’s average was $3,000 
compared to $10,000 for B. The work of both con- 
tractors was essentially of the same nature and was 
obtained against competition. 


Did contractor A make more money than contractor B? 


ANSWER: 


No. The additional cost of supplying the smaller installations more 
than offset what “A” gained by having the larger volume. In fact, 
“B” earned $5,150 more than “A.” 


DISCUSSION: 


Contractor A had 100 orders 
(300,000 + 3,000) whereas con- 


CONTRACTOR A 


ESTIMATED COSTS 


tractor B had only 80 orders (300,- Base cost of contracts (material purchase, payroll)............ $300 ,000 
000 = 10,000). There was a great Estimating and engineering.............0s0seeeeuss 4% 12,000 
difference in the amount of help Other job costs (tools, supervision, etc)... ........005. 6% 18,000 


needed for estimating, engineering, 


layout, bookkeeping and billing the Totaliifobcosti tis) it erie ir eatin igniliar NEGRITT EG Olay sieves: art fie $330,000 
larger number of jobs. Naturally, Overheadand) servicescostsianinura viii vines etaiarin nt 20% 66,000 
A’s operating costs were substan- Saag OTS % 
tially more than B’s. Complete ‘installation:costits: fe) eulnse eileen meen Mey ten $396 ,000 
The accompanying estimates A’sitotalisalesineige sus ya weir mame $427 , 800 
show the experienced costs of the A's total COSTS iio Ok mine Meets dite Oe un alg 396 ,000 
two contractors. —— 
i eee Se Loe work NetiGain.as jtiiauen sre Rete TE AG nt $31 , 800 , 
and accept con racts as they come CONTRACTOR B 
without giving too much thought B f ‘al h il) $300,000 
to the considerable difference in the biota eer S aula facia as ec Breer PEt cenit Str iataian! 3 
operating costs of various size proj- Estimating and engineering..........06. sce ee eect aes 3% 9,000 
ects. However, once their boots are Other job costs (tools, supervision, etc.) aL aWig/ Poh ig i ttake Nall @. 00) 4 Mati AT 12,000 
filled with sma rders 8 Fae sp 
Bee ot Small Orders nereapo” Totak iob cost (sins seed eo Na ae ea cae a $321 ,000 
learn that volume per dollar of op- : oy 48.150 
erating costs must go down. Overhead) andiservice costss ite conics toate teteeiessnc courant 15 Bs 8, 
: Throughout this study keep this Completevinstallation Costs: ioncms sumiumeens eNom en ii trata $369, 150 
in mind: each of these contractors ‘ 
Fee i eee ; Bisitotalisdless (mieseincne cna noe lite ia $406, 100 
has work of similar nature obtained A 369.150 
under competitive conditions. A B’s total COSTS eae hae ellie dete ni tde MoE A Onttre Fale 9, 
future article will discuss the rea- ROT a oe 
sons why unsolicited orders from Net Gait aie wa eich aii inti cee $36,950 
regular customers are entitled to Note: Percentages used were taken from cost studies. 
lower operating cost markups. Sli eae a Srila SEN AE URL ae oidabi ie So han 
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Be Wiring an 
-©6COATUminum 
Showcase 


Kaiser’s new Oakland, Calif., head- 
quarters a high 
secondary network for a 460/265- 


features capacity 


volt system. The project was designed 


by Walton Becket and Associates, archi- 
Foothill 


Corp. was the electrical contractor. 


CURVED FACADE of Kaiser Building towers 390 ft above 
shores of Oakland’s Lake Merritt. Gold aluminum alloy panels 
and broad horizontal bands of tinted glass are set in frame- 
work of natural-finished mullions and brad column and beam 
fascia, while end walls of precast concrete are faced with 
white dolomite aggregate. With nearly a million sq ft of floor 
area, it becomes the largest office building west of Chicago. 


tects and engineers. Electric 


AISER Industries’ impressive 
new international headquarters 
office building in Oakland, 


Calif., more than double the size 
of any building in the area, is 
equipped with a practically all- 
aluminum electrical system includ- 
ing over 370 miles of aluminum 


wire and cable and 16 tons of alu- 
minum busway and conduit. 

A crescent-shaped floor plan re- 
quired a new cellular-floor header 
duct with angular connection sec- 
tions to follow the curve of the 
building outline. A three-story deep 
basement affected the location of 


underground service entrances, the 
main switchgear, and the central 
switchboard. 

Structural 
fected electrical 


details directly af- 
plans, since the 


curved floor plan created variations 
in both lighting and underfloor dis- 
tribution circuit patterns. The deep 


TWO OF TEN 1000-kva 12-kv/460/265-volt primary trans- 
formers. Secondaries connect with 4000-amp_ ventilated 
aluminum busway serving separate service taps and high-IC 
fused switches related to three sections of main switchboard. 
Vaults are located on second of three basement levels. 


i Ui ue we Misti peo Loi ie 

DOUBLE-SOCKET double-bolt lugs are used to twin 750-MCM 
transformer-secondary leads (two per phase) prior to their con- 
nection with grouped phase bars of low-reactance interleaved 
bus structure. Panels surrounding lugs are of ebony-asbestos, 
Branch duct serves one of the three main switchboard sections. 
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INSTALLATION of 
battery-operated forklift that supported sections 
firmly while journeyman secured trapeze hangers, 


busway was 


then bolt-connected and _ tape-insulated 
bars of adjoining busway sections. 


triple-basement design directly in- 
fluenced detailing of underground 
service entrances and primary 
transformer vaults located in the 
first basement; main switchgear in 
the second basement; a _ central 


plant switchboard; three motor con- 
trol centers; and an equal number 


BUSWAY SUSPENSION was achieved by several methods, 
One pictured above consisting of rods and trapeze hangers 
carriage bolts then 
extending down to support lower duct while additional cross- 
channels support local branch conduits placed atop the main 


Supporting upper-of-two tiered ducts, 


assembly. 


facilitated by 


related 


MAIN SWITCHBOARD has three sections, each served through separate 
low-reactance feeder duct, separate high-IC fused switch, and common 4000- 
amp bus structure obtaining power from ten 1000-kva primary transformers. 
Eight sub-feeders serving various building facilities are equipped with elec- 


trically operated draw-out air breakers. 


of refrigeration compressors at the 
third-basement level, plus sections 
of 14 separate busway installations 
related to these three electrically 
critical areas. 

Primary power is obtained from 
a 12-kv 3-phase delta underground 
utility network. Separate service 


COMPRESSOR MOTOR (one of three) is controlled through 
reduced-voltage starter of autotransformer type. Note mas- 
sive concrete pedestal, grounding cable, auxiliary gutter with 
removable cover plates to facilitate wiring. Motor feeder is 
powered through electrically opened drawout CB located at 


connections through externally op- 
erated non-fused disconnects serve 
ten 1000-kva transformers that step 
voltage to 460/265 wye, the build- 
ing’s basic distribution voltage. 
The transformer secondaries, 
equipped with network protectors, 
are connected to a common 4000- 


main switchboard seen on balcony. 
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amp ventilated low-reactance alu- 
minum busway structure. Flexible 
connections between transformers 
and bus are 750MCM RHRW cop- 
per cables, two per phase, paralleled 
in double-socket, double-bolt lugs at 
the grouped phase bars of the bus- 
way assembly. 

From the common 4000-amp bus- 
way, three taps are made through 
the high - interrupting -capacity 
(200,000-amp) fused switches, ex- 
tending via additional ventilated 
busways to three separate sections 
of the main switchboard. 

_ Eight busway feeders (sized 
from 1000-amp 3-wire to 2500-amp 
4-wire) radiate from this main 
board controlled by electrically op- 
erated drawout-type air breakers. 
Of three 3-wire feeders, two serve 
1000-hp compressor motors. The 
third feeds the building’s 18 eleva- 
tors plus a motor-control center 
located in the penthouse. 

The five 4-wire feeders serve 
three additional motor-control cen- 
ters in the third basement, 68 elec- 
trical closets on upper floors, a 
series of separately metered lower- 
floor shopping-center tenants, also 
(through a current-limiting bus- 
way) a central plant switchboard 
handling building cooling, heating, 
ventilation, general utilities, emer- 
gency lighting, and an additional 
(500-hp) refrigeration compressor. 

Typical upper floors obtain power 


TYPICAL ELECTRIC CLOSET contains 
two fused switches tapped to vertical 
2500-amp 4-watt (full neutral) ventilated 
busway, a dry-type low-decimal trans- 
former (suspended from ceiling); two dis- 
tribution panels for 460/265- and 120/ 
208-volt service plus (in some instances) 
contactor and dimmers. 
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MOTOR CONTROL CENTER (one of five) obtains power through interleaved bus struc- 


ture and 800-amp fused switch. Electrician is seen connecting 1 of 10 motor starters 
controlling condensate and chilled-water pumps in 40-50-hp range. This MCC also 
includes magnetic across-the-line starters for air-compressors, oil and purge pumps. 


from the two 2500-amp 4-wire (full 
neutral) busways just mentioned, 
each duct serving an _ electrical 
closet on every floor through two 
200-amp fused switches. One switch 
serves a  460-volt distribution 
panel, the other (through a dry- 
type low-decibel local transformer) 
a 120/208-volt panel. Transformers 


CLOSEUP of special 12-in.-wide header 
shows flanged construction of base chan- 
nel and square cover plates secured to 
channel! shoulders by small screws. De- 
sign permits full-width continuous access 
to headers to facilitate wiring in any or 
all sections of this high-capacity race- 


way. 


on typical floors have 30-kva capaci- 
ties, although special requirements 
on some floors (such as one con- 
taining an all-electric kitchen) re- 
quire transformers rated as high 
as 500 kva. 

In addition to the two busways 
and closets located at either end of 
the structure, three other risers ex- 


a am 
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DIAMOND CORE DRILLS were used to 
cut through finished concrete floor-slab 
and underlying steel cells wherever floor 
outlets were to be positioned. 


SLIGHT CURVATURE of building necessitated creation of 
fan-shaped junction sections which were positioned periodically 
along header runs to obtain desired arc, Cellular floor plan 
also contains intermittent tapered members so that raceways 
remain at right angles to curved building centerline. 


tend upwards through a shaft lo- 
cated at the center of the north 
(rear) side. Of these three, one is 
the 1000-amp 3-wire elevator bus- 
Way mentioned previously. A sec- 
ond 1000-amp (4-wire) busway 
serves lighting, while the third 
(500MCM) feeder serves all emer- 
gency facilities. 

Emergency panels are located at 
varying floor intervals, depending 
upon load concentrations. Lighting 
closets (containing both 120/208- 
and 460/265-volt panels) are lo- 
cated every third floor, with sub- 
feeders extending up and down to 
other panels, junction boxes and/or 
contactors located at intervening 
floor levels. In general, lighting is 
eontrolled through contactors and 
closet distribution panels which are 
inaccessible to general personnel 
(vather than through local switch- 
ing stations), since it was decided 
to leave lights burning far into the 
night for spectacular effect. 


Cellular Floor Variations 


Since the elongated 420- by 62-ft 
plot-plan of this building describes 
a slight are, the cellular floors con- 
tain tapered sections which are 
spaced intermittently to obtain de- 
sired floor curvature. This cellular 
pattern, in turn, required special 
fan-shaped headerduct sections to 
maintain a right-angle configura- 
tion between cells and headers. 

As noted in accompanying illus- 
trations, header ducts are of two 
types, a standard 7-in.-wide steel 
duct for power circuits, and a 12-in. 
header which was specially de- 
signed for this installation to pro- 
vide sufficient wiring capacity for 
the extensive telephone and inter- 


communication systems. Due to the 
satisfactory results of this initial 
application, this special duct has 
since been added to the manufac- 
turer’s standard line. 

Design of this header is unique 
in that it is covered by a continuous 
series of flat square plates, rather 
than by a few round or square junc- 
tion collars and covers spaced at 
intervals along an otherwise totally 
enclosed feeder raceway. This ar- 
rangement of adjacent, removable 
plates provides access to any sec- 
tion of duct or to any cell in the 
entire floor system. And, when bulk 
wiring is in progress, all plates may 
be removed so as to open a header 
for its full length, thereby facilitat- 
ing wiring between numerous floor 


STANDARD STEEL header duct (fore- 
ground), with circular access plates posi- 
tioned above related floor cells, were used 
for power distribution. Note reinforcing 
mesh placed above duct to give added 
strength to subsequently-poured slab, 
Continuous-access special header is seen 
at rear. i 


SPECIAL HEADER DUCTS, large-diameter junction boxes and 
sweeping sections that connect with distribution panels were 
used to provide adequate wiring capacity for extensive power, 
telephone and intercom systems. Note blocking and strap- 
ping of ducts to forms prior to pour. 


A 


cells and related distribution pan- 
els located in nearby walls or elec- 
tric closets. 

For installing service outlets and 
floor receptacles after finished slabs 
have been poured, diamond core 
drills were adapted to cut through 
to the cells. This detail was accom- 
plished by a 2-man crew, one 
worker leveling and steadying the 
drill, the other directing a stream 
of water into the hole-surrounding 
collar for drill-cooling and lubrica- 
tion purposes, and both men exert- 
ing simultaneous pressure upon a 
pair of lowering levers. 

Since header ducts, floor cells, col- 
lar inserts, floor receptacles and re- 
inforcing mesh of finished concrete _ 
slabs are bonded together and to the 
structural steel skeleton of the 
building as well, grounding of all 
non-current-carrying metal compo- 
nents is unusually thoreugh. 

Designed to serve 4000 employ- 
ees of more than 60 domestic and 
foreign Kaiser companies and sub- 
sidiaries, the building contains not 
only office space, lobbies and service 
areas, but an electronic computer 
section, a medical clinic for employ- 
ees, an auditorium and cafeteria, a 
pneumatic tube system that auto- 
matically carries wire messages be- 
tween office floors and the commu- 
nications center, two pushbutton 
conveyor mail delivery systems, and 
numerous lower-level shops and 
service facilities. Totaling nearly a 
million sq ft of floor area within 
the main building, with an addi- 
tional 714,000 sq ft in related shops 
and a 5-level parking structure, this 
modern commercial development 
more than doubles the size of any 
other similar building in the San 
Francisco Bay area. 
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Support of Floodlights by 


Towers weighing 22,000 Ib each were selected 
for lighting installation at Heidelberg Park base- 
ball diamond, Tacoma, Wash., for long range 
economy, durability and architectural beauty. 
Lighting system was designed by Paul Marten, 
electrical engineer, and installed by Carl T. 


Madsen, electrical contractors. 


NIGHT BASEBALL is a pleasure for players and spectators at Heidel- 
berg Park, Tacoma, Wash., where 144 floodlights, each using 1500- 
watt lamps, direct their 6-million lumens to the playing area. 


Pre-Stressed 
Concrete Standards 


Is Sports Lighting Innovation 


lation, using pre-stressed con- 

crete standards, has given Ta- 
coma, Wash., one of the best lighted 
city baseball fields in the North- 
west. 

The installation, lighted to well 
above the minimum requirements 
for semi-pro and municipal fields, is 
illuminated by ten banks of Crouse- 
Hinds Type FLA floodlights placed 
on 80-ft concrete obelisks which 
weigh some 22,000 |b each. 

The tapered concrete poles, which 
blend well with the natural, rugged 
terrain of the Northwest, were se- 
lected because of their long-range 
economy, durability and architec- 
tural beauty. 

They require no painting, have a 
test compression strength of 10,- 
000 Jb per square inch, and are 
erected on spread concrete footings 
to withstand 90-mile-an-hour winds. 
To add materially to their sleek 
appearance, the standards measure 
28 in. square at the base and taper 
1 in. every 4 ft to the top. 

As this was the first reported 
case of pre-stressed concrete stand- 
ards being used on a baseball dia- 
mond in the United States, several 
novel engineering considerations 
were presented. 

Concrete Technology Corp. of 
Tacoma was called upon to provide 
standards that were not affected by 
moisture absorption and thus could 
withstand freezing conditions with- 
out flaking or chipping. Careful 
consideration was also given to 
transportation and erection prob- 
lems to keep stresses in the poles 
well within permissible limits. 

As the poles are tapered, a spe- 
cial crossarm system was also de- 
vised. The 14-in. IPS aluminum 
heavy wall tubing crossarms were 
cross-welded into one structure, 
and then the completed unit was 


fj sien. floodlighting installa- 
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CONCRETE STANDARDS were used to support floodlights, and their tall, clean lines 
lend well with the rugged terrain of the Northwest. This is the first installation of 
pre-stressed concrete standards for this purpose in this country. 


j~20 — 130! —— 165" 


LIGHTING LAYOUT shows piot plan of diamond, and exact location of the ten 
floodlight poles, at eight pole locations, with respect to the diamond and playing 
field. Two poles were installed at locations 2 and 7. The six poles at locations 1, De of 
and 8 each support 16 floodlights, while the four poles at the outfield locations 
3, 4, 5 and 6 each support 12 floodlights. 
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-arm location. 


eee to ae fol at each 1 cross 


Flat 4- by 4-in. Pannirie ts 
welded onto the crossarms provide 
bases for the floodlights. A total of 
144 general-purpose incandescent 
floodlights were selected for the 
job. Each floodlight was designed 
for use with a 1500-watt PS-52, 
33,000-lumen lamp, and both 50° 
and 80° besa units were 
used. 

Each infield pole has four cross- 
arms, and four floodlights are lo- 
cated on each arm for a total of 
16 floodlights per pole. Outfield 
poles have 12 units each. The flood- 
lights were adjusted while the 
crossarm unit was on the ground, 
according to quadrant settings pro- 
vided by Crouse- Hinds ilumination 
engineers. 

Because of the exactness of the 
preforming job, it was possible to 
erect the poles in a perfectly verti- 
cal position, with the aid of two 
transits, so that no minor adjust- 
ments were required when the 
floodlights were in their final posi- 
tion. 

Carl T. Madsen, Inc., electrical 
contractors, raised the completed 


units by using two 20-ton cranes,_ 


each having a 90-ft boom. The poles 
are of a hollow taper design with 
a 4-in. wall up to approximately 
60-ft. In this space run both pri- 
mary and secondary conductors. 
The upper 20 ft of the pole are 
solid and the wiring is run in con- 
duit. Location of the poles with 
respect to the diamond is shown in 
the accompanying plot plan of the 
field, 

The completed installation illumi- 
nates the field to a level of 42 foot- 
candles at home plate, 36 footcan- 
dles at the pitcher‘s mound and 
from 22 to 25 footcandles on the 
base paths. The level is 15 foot- 
candles in the outfield while the 
location of poles and aiming of 
floodlights’ allow for a good cut-off 
just outside the sidelines. 


Electrical Service 


Heidelberg Park is serviced by a 
4160-volt, 3-phase, 4-wire primary 
brought in from the local electrical 
utility substation approximately 
one mile away. There is no substa- 
tion at the site, and the primary 
load is divided equally among the 
banks of floodlights. 

Primary conductor is of No. 4, 
5-kv direct burial copper with the 
hot conductor shielded and the neu- 
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ARCHITECTURAL BEAUTY of the pre-stressed concrete obel- SECONDARY BREAKERS ore controlled from a box at the 
isks, each 80 ft tall and weighing approximately 22,000 Ib, base of each pole, which allows for individual switching of 
is highlighted in this photo showing the six infield standards each bank of floodlights. Primary and secondary conductors 
adjacent to the diamond. are run concealed in the poles. 


tral unshielded. One switch controls 
the primary source of power. 

One transformer, with a second- 
ary breaker, is mounted on each 
pole, approximately 18 ft above the 
ground. This switch is mechanically 
controlled from a box located on 
the pole within arm’s reach of the 
custodian for disconnecting the 
secondary on any pole and thus the 
floodlights. 

The secondary system is nomi- 
nally 120 volts and measures 124 
volts. All floodlight lamps for the 
system, which operate at an over- 
voltage of 10%, are of the PS-52 
1500-watt, 115-volt, mogul base 
type. Cords running from the dis- 
tribution panel to the floodlights 
are bundled and fastened to the 
structure with aluminum bands. 


; Maintenance 


For maintenance, pole steps were 
installed from 6 ft below the bot- 
tom crossarm to facilitate working 
on the lower floodlights. The Ta- 
coma Fire Department has volun- 
teered to furnish truck and ladder 


‘ : : nits : ; 
equipment for maintenance work ; 3 — OT See 
on the lamps, and provisions have TWO CRANES were used to raise each 22,000-Ib pole, com- 
fi been made so _ that boatswain’s plete with floodlights, into place. Floodlights were preset 
eH chair can be installed if it is on ground, required no adjustments when elevated to final Ne 


needed in the future. position. 
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,. —54"- 5 flexible conduit 
4-in. ; H w/No. 14 type A wire 
oct. box Ag ; (JB and leads supplied 


fact 
Fo 20 -ainp by manufacturer) 


fuse or bkr. 
in panel 


12/3 NM cable 
(w/No.14 bare gr.) 
No. 14 ground wire 
is attached to 
4-in.oct. box 


PRE-WIRED 


Individual br.circuits supplying 
single units are computed 

at 100% demand factor. ; 
4-kw, 115/230 volt, (See Note 5 to Table 220-5.) 


Max. feeder demand oven (17.4 amps) 


for both units -8 kw 
per column A of Table 220-5 


fora single 12 kw range 
See 
NOT PRE-WIRED 


se 8 -kw, 115/230 volt, 
4 -burner cook top 


arempaee to (34.7 amps) 


Equipment grounding 
conductors are computed 
according to Table 250-95 or 
Sec. 250-60, whichever applies. 
Also Sec. 250-57 (a) permits 
metallic conduit or cable 
armor to be used to ground 


To 40-amp fixed equipment. 


fuse or bkr. 
in panel 


8/3. NM 
cable 


FIG. 1—An 8-kw cook top is supplied by an individual No. 8 
(40-amp) branch circuit, and a No. 12 (20-amp) branch cir- 
cuit supplies a 4-kw oven. Such circuits are calculated on the 


basis of the nameplate rating of the appliance. In most in- 


A roundup on methods of .. . 
Wiring Built-In 
Cooking Appliances 


While the 1959 NEC has clarified the status of built-in 


cooking appliances, a number of problems such as de- 


By J. H. Watt 


units and wall-mounted ovens 

have been with us for a long 
time. And so has the problem of 
how to wire them. 

Until the recent adoption of the 
1959 NEC, inspectors and contrac- 
tors had little to go by except local 
code rulings on this subject. But 
in reviewing the new NEC rules 
for built-in cooking appliances, it is 
apparent that local rulings will 
continue to be made until several 
major problems are resolved. 

Basic issues that still remain un- 
answered in the NEC are: 1) the 


[Fs -MOUNTED cooking 


stances individual branch circuits cost less than 50-amp, multi- 
outlet circuits for cooking and oven units. Other wiring details 
are shown in the sketch. 


mand factors, branch circuit classifications, junction box 


sizes, and methods of grounding remain unsolved. 


proper method of computing 
branch circuit and feeder demands 
for cooking and oven units; 2) 
recognition of a 40-amp multi-out- 


let branch circuit for cooking ap- 


pliances; and 8) methods of 
grounding units which are con- 
nected to 40- or 50-amp circuits. 
The following “round up” points 
out the various step-by-step meth- 
ods of wiring these units accord- 
ing to the NEC. And pertinent local 
code rulings are discussed and take 
over where the NEC leaves off. It 
is hoped that a thorough discussion 
of the problems will ferret out any 


} 


inequities /in the NEC and will re- 
sult in subsequent code changes 
that provide sound methods of in- 
stallation and load calculations. 

A number of local codes require 
an individual branch circuit for 
each cooking and oven unit over 
12 kw. This came about largely 
because of a statement that appears 
on the Underwriters’ Laboratories 
“Hlectrical Appliance and Utiliza- 
tion Equipment List.” 

This statement, which is under 
the UL listing of Domestic Ranges, 
reads: “These components 
(counter-insert surface - cooking 
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unit assemblies, surface griddle 
units, and wall-insert ovens) are 
considered as individual units in- 
tended to be supplied from individ- 
ual branch circuits.” A recent dis- 
cussion with an official of UL re- 
veals that this statement will be 
deleted in view of recent changes 
that appear in the 1959 NEC. 


New Code Rules 


Because the words “counter- 
mounted cooking unit” and ‘‘wall- 
mounted oven” are mentioned in a 
-humber of sections in the 1959 
NEC, appropriate definitions for 
these units now appear in Article 
100. 

Section 210-19 (c), Exception 
No. 1, has extended permission to 
reduce the size of the neutral con- 
ductor of 3-wire range branch cir- 
cuits to 70% of the current-carry- 
ing capacity of the ungrounded con- 
ductors. However, this rule does 
-not apply to smaller taps connected 
to a 50-amp circuit where the 
smaller taps (none less than 20-amp 
ratings) are of the same size. Fur- 
ther, it does not apply when indi- 
vidual branch circuits supply each 
wall- or counter-mounted cooking 
unit, and all circuit conductors are 
of the same size and less than 
No. 10. 

Section 210-19 (c), Exception 
No. 2, and subparagraph (d) of 
Exception No. 2 permit tap con- 
ductors, rated not less than 20 
_amps, to be connected to 50-amp 
branch circuits that supply ranges, 
wall-mounted ovens and counter- 
mounted cooking units. These taps 
cannot be any longer than neces- 
sary for servicing. Figs. 1 and 2 
illustrate the application of this 
rule, 

Prior to the adoption of the 1959 
NEC, the advanced report proposed 
that tap conductors to cooking ap- 
pliances could extend toa maximum 
distance of 10 ft for installation 
and servicing. After discussion of 
this subject at the NFPA meeting 
last fall, it was decided that the 
wording be changed to read: ‘Tap 
conductors—shall be no longer than 
necessary for servicing.” This was 
done to encourage the location of 
circuit junction boxes as close as 
possible to each cooking and oven 
unit connected to 50-amp circuits. 
At the same time it prevented the 
location of junction boxes in base- 
ments or attics where the lengths 
of taps would have to be stretched 
to 10 ft in almost every installa- 
tion. Also, a number of counter- 
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mounted cooking units have in- 
tegral supply leads about 36 in. 
long, and some ovens come with 
supply conduit and wire in lengths 
of 48 to 54 in. Therefore, a box 
should be installed close enough to 
connect these leads. 


Feeder and Circuit Calculations 


Section 220-4 (i) refers to the 
feeder calculation of ranges and 
other cooking appliances. It per- 
mits the use of Table 220-5 for cal- 
culating the feeder load for ranges 
and other cooking appliances that 
are individually rated more than 
1? kw. Also the footnote that fol- 
lows Section 220-4 (1) recommends 
the use of Column A of Table 220-5 
for the minimum feeder demand 
for ranges rated less than 8? kw, 
or where wall- or surface-mounted 
cooking units are to be installed. 
Table 220-5 (formerly Table 29) 
contains the following revisions: 
1) The title of the table now in- 
cludes wall-mounted ovens and 
counter-mounted cooking units; 2) 
Column 1 of the table has been 
changed to read: “Number of Ap- 
pliances” instead of “Number of 
Ranges”; and 3) A new sentence 
has been added to Note 5 of the 
table and reads: ‘The branch cir- 
cuit load for one wall-mounted oven 
or one counter-mounted cooking 
unit shall be the nameplate rating 
of the appliance.” 

As a result of the present word- 
ing of Sections 210-19 (b) and 
220-4 (i) and Table 220-5, a num- 
ber of examples could be given 
which are entirely incorrect, elec- 
trically and logically. However, 


unit.) 


To 50-amp 
fuse or bkr. 
in panel 


6/3.NM cable, 6/2- 8/I SE cable 
6/3 armored cable or |'C 
w/2No.6 and | No.8 
Note: These units 
are not prewired types. 


4!Vie in.sq. by ln in. deep box 
for 6 No.6 and 3 No. 10 2 


50 -AMP CIRCUIT 


common sense implies that there is 
no difference in demand factor be- 
tween a single range of 12 kw and, 
a wall-mounted oven and surface- 
mounted cooking unit totaling 12 
kw. The mere division of a com- 
plete range into two or more units 
doesn’t change the demand factor. 
Therefore, the most direct and ac- 
curate method of computing the 
branch circuit and feeder calcula- 
tions for wall-mounted ovens and 
surface-mounted cooking units 
within each occupancy is to total 
the kw ratings of these appliances 
and treat this total kw rating as a 
single range of the same rating. 
For example, a particular dwelling 
has an 8-kw, 4-burner, surface- 
mounted cooking unit and a 4-kw 
wall-mounted oven. This is a total 
of 12 kw and the maximum per- 
missible demand given in Column 
A of Table 220-5 for a single 12-kw 
range is 8 kw. 

Similarly, it follows that if the 
ratings of a 2-burner counter- 
mounted cooking unit and a wall- 
mounted oven are each 3.5 kw, the 
total of the two would be 7 kw—the 
same total as a small 7-kw range. 
Because the 7-kw load is less than 
8? kw, Column C of Table 220-5 
may be used in lieu of Column A. 
The demand load is 5.6 kw (7 kw 
times 0.80). Range or total cooking 
and oven unit ratings less than 8? 
kw are more likely to be found in 
small apartment units of multi- 
family dwellings than in single- 
family dwellings. 

Because the demand loads in Col- 
umn A of Table 220-5 apply to 
ranges not exceeding 12 kw, it 
should also apply to wall-mounted 


4p length of 10/3 


4-in. sq. by 
2\m in. deep box 
for 3No.6 and 3No, 10 ? 


FIG. 2—New. NEC rules permit a 50-amp circuit to supply cook tops and ovens. Typi- 
cal arrangement shows such a circuit. Junction box sizes are computed by interpola- 
tion, as code tables do not specify box sizes for No. 6 conductors or combinations. Taps 
to each unit are No. 10 to permit the use of the neutral as an equipment ground. 
Grounding neutral to JBs requires special permission (Sections 250-61 and 250-57). 
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(Neutral used to ground unit) 


6 - kw cook top 
( 26-amps) 


nel 10/3 NM cable 


4-kw 
oven 
(17.4-amps) 


panel \2/3 w/bare No. 14 ground 


Same size and type of units asin Fig. 2, 
but wired on individual circuits 


FIG. 3—Individua 

appear in Fig. 2. 
cuits supply each 
ditional fuse or C 


yranch circuits supply the same units that 
With this arrangement, smaller branch cir- 
it with no JBs required. Although two ad- 
oles are required in a panelboard, overall 


labor/material costs are less than the 50-amp circuit shown 
in Fig. 2. However, one disadvantage to individual circuits is 
that smaller size circuits will not handle larger units, which 
may be installed at a later date. 


ovens and counter-mounted cook- duce a smaller total kw demand. 


ing units within each individual 


each apartment is served by a sep- 
arate feeder from a main switch- 


occupancy by totaling their aggre- 
gate nameplate kw ratings. Then 
if the total rating exceeds 12 kw, 
Note 1 to the Table should be used 
as if the units were a single range 
of equal rating. For example, as- 
sume that the total rating of a 
counter-mounted cooking unit and 
two wall-mounted ovens is 16 kw 
in a single-family dwelling. The 
maximum demand for a single 
12-kw range is given as 8 kw in 
Column A, Note 1 requires that 
the maximum demand in Column A 
be increased 5% for each additional 
kw or major fraction thereof that 
exceeds 12 kw. In this case 16 kw 
exceeds 12 kw by 4 kw. Therefore, 
5% times 4 equals 20%, and 20% 
of 8 kw is 1.6 kw. The maximum 
feeder and branch circuit demand 
is then 9.6 kw (8 kw plus 1.6 kw). 
In the case of individual dwelling 
units, a more direct method may be 
used by simply taking 0.4 kw for 
each kw or major fraction thereof 
that exceeds 12 kw, and adding the 
result to 8 kw. Again in this exam- 
ple, 16 kw exceeds 12 kw by 4 kw, 
and 4 times 0.4 kw gives 1.6 kw, 
or a total demand of 9.6 kw. 

For the range or cooking unit 
demand factors in multi-family 
dwelling, a 12-unit apartment 
building is used as an example. 
Each apartment has a  6-kw 
counter-mounted cooking unit and 
a 4-kw wall-mounted oven. And 
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board. The maximum cooking de- 
mand in each apartment feeder 
should be computed in the same 
manner as previously described for 
single-family dwellings. As the to- 
tal rating of cooking and oven units 
in each apartment is 10 kw (6 kw 
plus 4 kw), Column A of Table 
220-5 for one appliance should ap- 
ply. Thus, the maximum cooking 
demand load on each feeder is 
8 kw. 

In figuring the size of the main 
service, Column A should be used 
for 12 appliances. Thus, the demand 
would be 27 kw. Again the total 
rating of cooking and oven units 
(10 kw) in each occupancy is the 
same as a single (10 kw) range. 

As a substitute, assume that each 
of the 12 apartments has a 4-kw 
counter-mounted cooking unit and 
4-kw wall-mounted oven. This 
would total 8 kw per apartment. In 
this case Column C of Table 220-5 
can be used to determine the cook- 
ing load in each separate feeder. 
Applying Column C on the basis of 
a single 8-kw range, the maximum 
demand is 6.4 kw (8 kw times 
0.80). Therefore, 6.4 kw is the cook- 
ing load to be included in the eal- 
culation of each feeder. Notice that 
this is 1.6 kw less than the previous 
example where cooking and oven 
units, totaling 10 kw, had a demand 
load of 8 kw. And this is logical, 
because smaller units should pro- 
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On the other hand, consider us- 
ing Column A instead of Column C 
for computing the main service ca- 
pacity for 12 8-kw cooking loads. 
The reason for this is that Column 
C is inaccurate where more than 
five 8-kw ranges (or combinations) 
and more than 12 7-kw ranges (or 
combinations) are to be used. In 
these instances, calculations made 
on the basis of Column C result in 
a demand load greater than that of 
Column A for the same number of 
ranges, As an example, 12 8-kw 
ranges have a demand !oad of 30.72 
kw (12 times 8 kw times 0.32) in 
applying Column C, but only a de- 
mand load of 27 kw in Column A. 
And in Column A the 27 kw is 
based on 12 12-kw ranges. This dis- 
crepancy has existed since the 
range table was formulated in 1947. 
Until Table 220-5 is corrected, it 
is best to use Column C only on the 
limited basis previously outlined. 


Branch Circuit Wiring 


Where individual branch circuits 
supply each counter-mounted cook- 
ing unit and wall-mounted oven, 
there appears to be no particular 
problem. Figs. 1 and 3 give the de- 
tails for wiring units on individual 
branch circuits. 

Fig. 2 shows an example of how 
typical counter-mounted cooking 
units and wall-mounted ovens are 
connected to a 50-amp branch cir- 


a oe 


4 - kw oven 


PREWIRED 


2% x 4 in. sq. box or 


mR 54". 


*3¢"flex.w/3 No.14 
) Type A wires 


removed and flex. 
conn.to JB 


Ix 4'y¢ in.sq. box 


To 40 -amp 
fuse or CB 
in panel 


Neutral is bonded to 


each JB - Special permission - 
Sec. 250-61 and 250-57-b(3) 


40 AMP CIRCUIT 


FIG. 4—Many inspection authorities permit 40-amp circuits 
in lieu of 50-amp circuits where the aggregate nameplate rat- 
ing of cook tops and ovens is less than 15.5 kw. Reasoning 
behind this is that there is no difference between these appli- 


cuit. This arrangement has one dis- 
tinct advantage in that junction 
boxes, containing No. 6 conductors, 
are located close to each appliance. 
Then, if larger cooking appliances 
should be installed at a later date, 
the changes can be made at a mini- 
mum cost. However, the inital cost 
of a 50-amp circuit in the average 
installation will be higher than in- 
dividual branch circuits of smaller 
capacities that supply each appli- 
ance. How much more will depend 
largely on the type of cooking and 
oven units involved. 

Several manufacturers of cooking 
units provide an attached flexible 
metal conduit with supply leads and 
a floating 4-in. octagon box as a 
part of each unit. These units are 
commonly called “prewired types.” 
With this arrangement, an electri- 
cian does not have to make any sup- 
ply connections in the appliance. 
Where such units are connected to 
a 50-amp circuit, the 4-in. octagon 
box is removed, and the flexible 
conduit is connected to a larger 
circuit junction box, which contains 
the No. 6 circuit conductors. 

On the other hand, some manu- 
facturers do not furnish supply 
leads with their cooking units. As 
a result, the electrical contractor 
must supply the tap conductors to 
these units from the 50-amp circuit 
junction box. See Fig. 2. In this 
case, connections must be made in 
the appliance as well as in the 
junction box. Therefore, additional 


for 6 No.8 and 3 No./4 


8/3 NM cable 


wired types. 


labor and material costs for the in- 
stallation of these units on the same 
circuit are inevitable as compared 
to cooking units that have integral 
supply conduit and wire. 

In Fig. 2, a 2% by 412 in. sq junc- 
tion box is used for six No. 6 and 
3 No. 10. This was computed by in- 
terpolation, since Table 370-6 (a-1) 
does not include No. 6 conductors. 
But if ten No. 8 conductors can be 
installed in a 24 by 41¢ in. sq box, 
it is reasonable to assume that up 
to six No. 6’s and three No. 8’s can 
also be installed in the same size 
box. Also, this is the largest trade 
size box available. Larger sizes 
would have to be pull boxes, which 
are far more costly. 


40-Amp Circuits 


While the NEC does not recog- 
nize a 40-amp circuit for two or 
more outlets, a number of inspec- 
tion departments. permit such cir- 
cuits to supply counter-mounted 
cooking units and wall-mounted 
ovens. If a No. 8 (40-amp) circuit 
can supply a single range less than 
15.5 kw, it is logical that it can also 
supply counter and wall-mounted 
units not exceeding the same total 
of 15.5 kw. 

Fig. 4 shows an arrangement of 
a No. 8 (40-amp) branch circuit 
supplying one 7.5-kw cooking unit 
and one 4-kw oven. Fig. 5 shows 
individual branch circuits run to 
the same size units as listed in 
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* Furnished with units 


7.5 - kw cook top 


HY flex .w/3 No.12 
Type A wires 


box, I',in.deep 
(See note) 


Note: Cu.in.cap.of Ip x 4" oct. box is-16.5. 
According to Table 370-6(b), up to 3 No.8 
and 3No.!0 are permitted in same. 


ances and a single range that equals their combined rating. 
Most ranges are less than 15.5 kw and so are most combina- 
tions of cook tops and ovens. Units shown here are the pre- 


Fig. 4. If 40-amp circuits as shown 
in Fig. 4 are permitted, here is an 
example where grouping cooking 
and oven units on the same circuit 
can compete in cost with individual 
circuits. 

In both Figs. 4 and 5, 8/3 NM is 
run to the 7.5-kw cook top. From 
here it is a matter of choice 
whether to extend the No. 8 circuit 
to the oven unit, or run a separate 
branch circuit (which will require 
two additional poles in the panel- 
board). In many instances a 40- 
amp branch circuit, as shown in 
Fig. 4, may cost less than individ- 
ual branch circuits, depending on 
panelboard requirements, length of 
homeruns, and location and size of 
cooking and oven units. And in all 
cases, a 40-amp circuit will cost 
less than a 50-amp circuit. 

Another justification for the 40- 
amp circuit is in remodel jobs. 
Many homes already have a No. 8 
range circuit. And where a kitchen 
is remodeled, a new built-in cooking 
unit and oven often replace an old 
electric range. If the existing No. 8 
circuit can be used, new cooking 
units and ovens can be installed 
without the necessity of new branch 
circuits in most instances. 

If No. 8 circuits are used, the 
size of junction boxes present no 
problem because Tables 370-6 (a-1) 
and 370-6 (b) cover any combina- 
tion of conductors, No. 8 and 
smaller. However, these tables do 
not give the interior cu in. capacity 
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4<kw oven 


To 20-amp 
fuse or CB 
in panel 


To 40-amp 


fuse or CB 
in panel 


FIG. 5—Same size units that are shown in Fig. 4 are wired on 
individual branch circuits for purposes of comparison. Notice 
that two additional fuse or CB poles are required in a panel- 


of outlet boxes to assist in com- 
puting the required box size where 
different sizes of conductor com- 
binations are encountered. For this 
reason the table below lists the 
trade size boxes and their cu in. 
capacity for use with No. 8 circuit 
wiring. The cu in. volumes given 
are averages of several manufac- 
turers. 


SE Cable 


Section 838-3 (b) now permits 
the use of SE cable for circuits sup- 
plying wall-mounted ovens and 
counter-mounted cooking units. 
However, if present price differ- 
ences between SE cable and NM 
cable are maintained, SE cable will 
probably be used only where part 
of a circuit run is outdoors, or 
where 75C supply conductors must 
be used to connect appliances. Lat- 
est industry prices reveal that SE 
cables, in sizes 8/3 and smaller, cost 


TRADE SIZE BOX 


1% x 4-in. octagonal 
% x 4-in. octagonal 

1% x 4-in. sq 

13 x 4-in. sq 

2% x 4-in. sq 

12 x 413-in. sq 


3 X 442-in. sq 42.0 


* For determining combinations not shown in Table. 


CONDUCTOR SIZE 
No. 12 


No. 10 
No. 8 
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H w/3No.14 
H Type A wires 


4) 


12/3 NM cable w/No.14 gr. 


8/3 NMcable 


7.5 - kw cook top 


x Vp flex.w/3 No.2 
Type A wires 
VA 


* Furnished with units 


Same size and type of units as in Fig.4, 


but wired on individual circuits. 


more than corresponding sizes of 
NM cables. And even though 6/2, 
8/1 SE cable costs slightly less than 
6/3 NM cable, additional labor costs 
more than offset the total installa- 
tion cost in favor of the 6/3 NM 
cable. 

Section 338-3 (c) is a new provi- 
sion and states: “Service-entrance 
cable used to supply appliances 
shall not be subject to conductor 
temperatures in excess of the tem- 
perature specified for the type of 
insulation involved.” 

The insulated conductors of SE 
cables are either 60 C or 75 C, and 
if they are rated at 75 C, such 
marking will appear on the outer 
sheath. A cooking unit or oven that 
requires 75 C supply conductors 
would be an application for the 
use of SE cables, rated at 75 C. 
However, a review of UL listings 
for cooking units and ovens indi- 
cates that the vast majority of such 
units do not require supply con- 


No. 12 


*CU IN. CAPACITY MAXIMUM NO. OF WIRES 
No. 1 


No. 8 
6 


SOMO DO 


16 12 


*FREE SPACE WITHIN BOX 
FOR EACH CONDUCTOR 
2.25 cu in, 

2.00 CU Sins 
3.0 cu in. 
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board as the result of an additional 230-volt circuit. Addi- 
tional run of 12/3 cable is also required, and here a single 
40-amp circuit could be a very economical choice. 


ductor ratings to exceed 60 C. 
Fig. 6 shows a method of connect- 
ing cooking units where the supply 
conductors are required to be 75 or 
90 C. 


Grounding 


Section 250-60 permits the use 
of a grounded circuit conductor of 
not less than No. 10 to serve as the 
equipment ground for counter- 
mounted cooking units and wall- 
mounted ovens, provided that the 
grounded conductor is part of a 
120/240-volt, 3-wire branch circuit. 
While a 120/240-volt, 3-wire branch 
circuit is specifically stated, Mr. 
Inskip, Chairman of Panel No. 5, 
says that the grounded conductor 
could be part of a 3-wire, 208/120- 
volt branch circuit, which is taken 
from a 208Y/120 volt supply. 
Where major cooking appliances 
are provided in large apartment 
buildings, it is a common practice 
to use a 4-wire 208Y/120-volt serv- 
ice and Jrun 8-wire 208/120-volt 
feeders to each apartment. And al- 
though the grounded conductor of 
a 8-wire 208/120-volt circuit will 
normally carry more line current 
than the grounded conductor of a 
single-phase, 3-wire, 120/240-volt 
circuit, this has nothing to do with 
whether or not the grounded circuit 
conductor can serve as an equip- 
ment ground. In any event, it would 
be very helpful if the code could 
clarify this point. 

While it is clear that a grounded 
circuit conductor (No. 10 or 
larger) can be used to ground the 
frames of cooking or oven units, 


ie ee 
SD Le gee gee 


A 7.5-kw cook top that 
requires supply conductors rated 
at least 75°C. 


40 or 50 amp branch -circuit conductors 


8/3 SE cable (75C), or 
4, flex. conduit with 3 No.8 
(Type THW, RH or RH-RW) 


FIG. 6—Some cook tops and ovens require the use of supply 
conductors that have insulation ratings exceeding 60C. In 
these instances tap conductors of the proper insulation values 


several other grounding problems 
are now apparent because of the 
recognition of 50-amp cooking ap- 
pliance circuits. Where taps smaller 
than No. 10 are taken from a 50- 
amp circuit to a cooking or oven 
unit, a grounded circuit conductor 
cannot serve as an equipment 
ground. Hence, other means for 
grounding the cooking or oven 
units must be provided. If a sep- 
arate grounding conductor is used 
to ground cooking or oven units 
that are connected to a 50-amp cir- 
cuit, Table 250-95 requires a mini- 
mum size of No. 10. On the other 
_ hand, if the connection to a cook- 
ing or oven unit is made by a 
grounded armored cable or flexible 
metal conduit, Section 250-57 (a) 
approves this method of grounding. 
Paradoxically, the metallic armor 
of a 12/3 armored cable and a 
g-in. flexible conduit has a re- 
sistance of about 0.64 ohm per 
100 ft, which is about the equiva- 
lent of a No. 18 copper wire (0.65 
ohm per 100 ft). An untinned, 
bare No. 14 copper has less resis- 
tance than the armor of a 6/3 
armored cable. Therefore, it doesn’t 
seem unreasonable that where a 
12/3 NM cable containing a. bare 
No. 14 grounding. conductor is used 
as a tap of a 4-kw oven from a 50- 
amp circuit, that the No. 14 ground- 
ing conductor could serve as the 
grounding conductor for the oven 
frame. And with such taps the 
lengths would rarely exceed 5 ft. 
As a result, a 5-ft length of No. 14 
will have a very low resistance of 
0.013 ohm. While the code recog- 
nizes smaller branch circuit taps, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


there is no apparent provision that 
permits a reduction in size of a 
grounding conductor. 

In the case of 40- or 50-amp cir- 
cuits, common practice has been to 
ground each junction box to the 
neutral conductor of the branch 
circuit. This in turn will ground 
the flexible conduit supply connec- 
tions (furnished with prewired 
units) when it is connected to the 
junction box. Yet, according to 
Sections 250-61 and 250-57-b (3), 
this requires special permission, 


Disconnecting Means 


While there has been consider- 
able debate on what constitutes a 
disconnecting means for wall- 
mounted ovens and _ counter- 
mounted cooking units, code rules 
are definite. Sections 422-17 and 
422-17 (c) permit the service dis- 
connecting means in a single fam- 
ily dwelling to serve as the discon- 
necting means for appliances that 
contain unit switches. All cooking 
and oven units have one or more 
unit switches. 

New Section 422-13 recognizes a 
separable connector or a plug and 
receptacle combination in the sup- 
ply line to an oven or cooking unit. 
However, such plug-in devices can- 
not be classed as a disconnecting 
means. In view of the provisions of 
Section 210-21, 50-amp receptacles 
would have to be provided if plug-in 
leads are used with oven or cooking 
units that are connected to 50-amp 
circuits. Generally, such an instal- 
lation would be quite costly, espe- 
cially since manufacturers do not 


A 4-kwoven 

that requires 

supply conductors 

rated at least 
S026 


flex. conduit w/3 No. 12 
(Types A, AVA, AVB, SB, SA or RHH) 


must be installed by the electrical contractor. Sketch shows a 
typical application. Vast majority of UL listed cook tops and 
ovens permit 60C supply conductors. 


equip their units with a cord and 
plug cap. As a result, it is unlikely 
that very many installations of this 
nature will be made. However, past 
controversies of intent have been 
clarified by this new provision, and 
the way is clear for those who de- 
sire to use such plug-in connections. 

While economic considerations 
will preclude such use for electrical 
built-in cooking units, it practically 
legalizes 115-volt plug-in connec- 
tions for built-in gas ovens. 

Most gas wall-mounted ovens 
come equipped with a two-wire, 
heat resistant cord for connection 
to a 115-volt receptacle, which is 
installed in the recessed wall or cab- 
inet space for the oven. 

If a ground fault occurs, the 
current must follow a grounding 
path through the gas piping system 
to the water piping system, and 
back to the grounded neutral in 
the service panel to open the branch 
circuit overcurrent device. This 
could result in a high impedance 
grounding path, or in some cases, 
there may be no ground at all. 

Where gas supplies only cooking 
equipment in a residence, the gas 
piping is often ungrounded because 
of an insulating coupling which is 
placed at the point of entrance into 
the building. This is one of the 
reasons some local codes require 
permanent circuit and grounding 
connections to gas cooking units 
which contain electrical devices. 

Others may have additional sug- 
gestions to improve code rules for 
cooking appliances. Any such sug- 


gestions should be directed to the ~ 


proper NE code-making panel. 
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PLASTIC MOLD in-line splices with epoxy resin provide neat 
and simple transition from single-conductor to 3-conductor 
cables in the 4,160-volt circuits. Splicing time was less than 
nalf that required for conventional methods. 


A Field Report on 


sae 


T-TAPS in this overhead junction box were made with the resin 
pressure method. Total time for three 600 MCM, 4,160-volt 
taps was nine man-hours including instruction to mechanics 
unfamiliar with materials and techniques, 


Cutting High-Voltage 


Splicing Time 


An Atlanta contractor finds epoxy resin kits slashed man-hours required 


to make 4,160-volt splices and terminations on an industrial project. 


vantage of new developments 

and improvements in materials 
and installation techniques. This is 
a basic maxim in the business 
philosophy of the Cleveland Electric 
Company, Atlanta, Ga., contracting 
firm. By doing this, they frequently 
are able to cut installation time 
substantially and do a better job 
for the customer on a mutually eco- 
nomical basis. 

The high-voltage splices on the 
4,160-volt distribution system at the 


B: AWARE of and take full ad- 
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new American Art Metals Company 
extrusion and fabricating plant in 
Atlanta provide a good example of 
this successful approach. Epoxy 
resin pressure-type splicing kits 
were ordered for the 24 splices 
and terminations involved. By using 
the plastic mold pour and pressure 
injection techniques, C-E mechan- 
ics were able to trim 50% or more 
cff the man-hours normally re- 
quired to make the conventional 
built-up tape splices. And this in- 
cludes the initial “training” time 


} 
} 


/ 


! 


required to acquaint inexperienced 
mechanics with the improved tech- 
niques. In addition, the natural 
adhesive qualities of the epoxy 
resins and their compatability with 
all common wire and cable insula- 
tions provided a tough, moisture- 
proof, electrically sound, well insu- 
lated connection at these critical 
splice and termination points. 
Contractor’s field reports indi- 
cated the following time economies 
on the specific splices involved. 
Nine man-hours were required to 


connections was also improved. 


make three T-splices on a 600 MCM, 
Type RR, 4,160-volt, direct service 
line brought in to feed two induc- 
tion units which heat aluminum 
prior to extrusion. The tap was 
to a 8-conductor, 600 MCM, Type 
RHW, aluminum interlocked armor 
cable for one of the units, each of 
which serves a 2,300-ton extrusion 
press. The induction units heat 
aluminum billets, each 8 in. in 
diameter and 27 in. long, from room 
temperature to 800° F in less than 
90 seconds. The nine hours includes 
five man-hours, with foreman’s 
time, spent on the first splice with 
two inexperienced electricians re- 
ceiving instruction from the manu- 
facturer’s representative. The re- 
maining two taps were completed 
by the on-the-job “trainees” in two 
man-hours each. 

Savings in labor costs on these 
three T-splices alone were more 
than $50 or almost two days’ labor 
for one man. All splices were made 
by regular electricians who had not 
been introduced to resin splicing 
before reporting to this job. 

A 75% saving in labor costs was 
effected on three 4,160-volt, com- 
pression-lug terminations in a 3- 


OUTDOOR TERMINATIONS of 4,160-volt, Type RR conduc- 
tors to power company transformer structure were made with 
resin pressure method in about half normal time. Quality of 


OIL SWITCH termination of 3-phase, 4,160-volt feeder at end 
of 2,000-kva extrusion press substation. Resin pressure termin- 
ation of three conductors took three hours instead of reported 


12 hours for conventional method. 


phase, oil-filled disconnect and 
grounding switch in the 2,000-kva 
unit substation serving the extru- 
sion presses. The three resin pres- 
sure terminations were completed 
in three hours—or an average of 
one hour per termination. Normal 
estimated time for conventional 
methods is reportedly four hours 
per terminal, or a total of 12 hours 
for the three conductors. 

Less than half the normal man- 
hours were required by the splicing 
crew to make 12 in-line splices 
using resin splicing kits with plas- 
tic molds to contain the poured 
resin. These splices were made at 
service entrances where transition 
from single-conductor, Type RR 
cables to 8-conductor, Type RHW, 
aluminum cables occurred. 


Outdoor Splices 


Similar time economies were re- 
ported on six outdoor terminations. 
Here, the resin pressure technique 
was used on the 300-amp, 4,160- 
volt Type RR cable connections to 
the power company’s transformer 
station. 

Power for the new plant is pro- 
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vided by an 8,000-kva service with 
five 4,160-volt feeders. Two 600 
MCM, 3-phase, circuits serve the 
two induction heaters and a 2,000- 
kva substation for the extrusion 
presses. Three 250 MCM circuits 
serve a 1,500-kva substation for the 
anodizing area where the 480-volt 
secondary current is rectified to 24- 
volt direct current; a 1,000-kva sub- 
station for 460 hp of buffing equip- 
ment operating on 480 volts; and a 
500-kva unit substation for the final 
assembly and office areas. All unit. 
subs provide 277 volts for lighting 
throughout the plant. 

The high-voltage splicing repre- 
sents only a small, though vitally 
important, part of the overall elec- 
trical work on this subject. But 
the contractor’s willingness to use 
new materials and methods resulted 
in substantial time economies even 
with mechanics previously un- 
trained in the new techniques. It’s 
indicative of Cleveland Electric’s 
far-sighted approach to cost reduc- 
tion in all phases of electrical con- 
struction and shows that competi- 
tive tools far more safe and potent 
than the “sharp pencil” are ayail-— 
able to alert management. 
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Facts Focus on the Future of ... 


Electric Heating 
In Apartments 


Electric heating in apartments is a smash hit in Seattle, Washington. 


So much so that over 75% of all apartment units built in this area 


since 1954 have electric heat. A utility expert reveals why this trend 


can’t miss spreading to other parts of the country. 


By R. C. Cornelius, Rate Engineer, Seattle City Light 


tects, consultants and builders 

in Seattle carefully analyzed 
the possibility of heating new 
apartment building's electrically. As 
a result of their studies, several 
apartments were constructed using 
electric heat. 

After studying the performance 
of the electric heat in these build- 
ings for a complete heating season, 
this method of heating apartments 
caught on so rapidly that it prac- 
tically inundated other methods of 
heating. 

To fully appreciate the rapid 
growth of apartment electric heat- 
ing in Seattle, I have quoted figures 
below that we developed earlier in 
preparing a forecast of the growth 
of electric heat. 

Figures up to March 1, 1960, indi- 
cate that the total electrically 
heated apartment units are 8,798, 
an increase of 2,776 since the end 
of 1958. As a-result, over 75% 
of the new apartment house con- 
struction since 1954 has gone to 
electric heating. 


A ies, 1958, several top archi- 


A new 112-unit co-op apartment 
building in Seattle is the largest 
of the electrically heated apart- 
ments to date. Most of the units in 
this building have one bedroom 
each, several have two bedrooms, 
and four or five have three bed- 
rooms, 

The majority of electrically 
heated apartments in the Seattle 
area are one bedroom, kitchenette, 
bath and living room with an av- 
erage area of 500 sq ft. Hach apart- 
ment has an electric range (10 kw) 
and a 40-gallon electric waterheater 
(8 kw) which along with lighting 
and the electric heat, is metered and 
billed to each tenant. 

Total annual electric use for the 
average apartment dweller, includ- 
ing heat, is generally less than the 
average single-family home with 
electric cooking and water heating, 
but not using electric heat. Electri- 
cally heated apartment units av- 
erage between 8,000 and 9,000 kwh 
per year at a prevailing rate of 
slightly over 1 cent per kwh. As 
a result, $80 to $95 for heating, 


Apartment 


Living Units 


Year Constructed Heated Percentage 
OSB ce Seater ce Melt 556 444 80 
QD oars Menara ee een eee 1,426 1,152 81 
HU TY oie eet Nae Ne al 1,288 759 58 
US Sy (iia Magnani ce UR Atak en oe 2,405 1,702 val 
OD See he Kron apie eer 2,259 1,965 87 
TOTAL SIVHARS xaos 7,983 6,022 ) 76 
112 ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Hlectrically 


»» » JUNE, 1960 


lighting, cooking, and water heat- 
ing represent the average annual 
cost per unit apartment. 

Our Seattle - Tacoma Airport 
weather station’s annual average of 
5,275 derree days is used as a ref- 
erence for our heating energy cal- 
culations. In other areas which 
have higher DDs or rate structures, 
additional insulation will be re- 
quired to provide comparable costs 
for electrically heated apartments. 

In talking with various business 
people connected with the construc- 
tion and operation of electrically 
heated apartment buildings, I find 
lending institutions apparently loan 
money as readily for construction 
of electrically heated apartment 
houses as for apartments using 
other means of heat. However, they 
do watch the type of construction 
to make sure it is of good quality 
and has adequate insulation. The 
appraiser at one savings and loan 
association stated that they must 
look ahead to the time when they 
may have to foreclose on a mort- 
gage. And they feel that the prac- 
tically self-operating, electrically 
heated apartment would be of an 
advantage to them over apartments 
with central heating systems re- 
quiring custodial operation, An- 
other savings and loan association 
appraiser also stated that money is 
readily available for financing, but 
that they do insist on sufficient in- 
sulation and generally restrict loans 
to apartment buildings with small 
living units usually not in excess of 
700 sq ft in area. And he added 


: 


that electrically heated apartment 
buildings have a good resale value. 
The fact that they are _ self-op- 
erating adds to the value. 

The FHA in the Seattle area is 
not presently financing construction 
of electrically heated apartments 
above a four plex. In the past when 
they did approve loans on larger 
buildings, they did not approve 
loans on balcony-type apartments, 
as these buildings did not meet the 
FHA standards. For electrically 
heated apartments of four plexes 
or less, the FHA will approve 
financing as readily as they will for 
apartment houses with other meth- 
ods of heating. 


Cost Savings 


Many architects and builders in 
the Seattle area point out that (1) 
the installation cost of electric heat- 
ing in a 100-unit apartment build- 
ing can be as much as 60% lower 
than the cost of other heating sys- 
tems; (2) electric heat requires 
only existing wall space, and it also 
‘saves the space in the basement 
generally required for central heat- 
ing plants; and (3) maintenance 
is much less with electric heating, 
and also there are no custodial or 
operating costs for heating. 

From the apartment owners’ and 
operators’ points of view electric 
heat is quite desirable, because ten- 
ants regulate and pay for their 
heating requirements. And tenants’ 
‘complaints about temperature with 
central heating systems are elimi- 
nated. Actual heating energy use is 
less when the tenant regulates the 
temperature, and heat is not un- 
necessarily wasted. And as there 
are no building fuel bills or cus- 
todial costs, the rent revenue re- 
flects a greater portion of net in- 
come. 

Real estate brokers report no 
sales resistance to electrically 
heated apartments, and in fact, 
many investors in the Seattle area 
prefer apartments that are self- 
operating. After talking with many 
persons interested in various phases 
of apartment building construction 
and operation, I believe that the 
comments of one man sums it up 
for all the people contacted. 

He is a prominent Seattle archi- 
tect who has designed many elec- 
trically heated apartments and who 
is also actively associated with a 
group that owns and operates sev- 
eral of these  electrically-heated 
buildings. He made this statement 


about the use of electric heat in 
apartment buildings. He said: “The 
operating organization of which I 
am a part operates 350 apartment 
living units in buildings ranging 
from four units per building up to 
50 units. The first was constructed 
in 1954 and was one of the first of 
its type financed through FHA. 

“Our operating group has _ re- 
stricted our construction of new 
apartments to those with living 
units having a nominal 400 or 500 
sq ft each. This is a result more 
or less of the utility rate rather 
than a construction or heat loss 
problem. Many utility rates develop 
slightly higher average rates as 
higher-than-normal] residential de- 
mands are encountered.” 

He also stated that during the 
several years of management and 
operation of their electrically 
heated apartments, they experi- 
enced little or no maintenance cost 
on the heating equipment. Nor was 
any custodial care required to look 
after the heating plants. 

Also his records of new construc- 
tion costs indicate that the cost of 
good electric heating equipment is 
the same or less today than the cost 
of the same equipment four or five 
years ago. This he attributes to 
the fact that manufacturers have 
greater volume of sales and market 
today, more manufacturing experi- 
ence, and more competition. 

This operating group has not 
experienced any resistance in fi- 
nancing electrically heated apart- 
ments, and he reported that there 
is adequate private capital available 
for this type of construction in the 
Seattle area. His final statements 
in my interview with him were, 
“When good judgment has been 
used in planning the electric heat- 
ing installation in a well constructed 
apartment building, we have had 
no problems with electric heat. Less 
actual heating energy is used in 
these buildings because the cus- 
tomer pays for it and uses only 
what he requires. The cost of in- 
stalling electric heat and the over- 
all operating cost is the least 
expensive method of heating apart- 
ment units up to 500 sq ft in size. 
With automatic operation of the 
heating system under the control of 
the tenant, along with automatic 
electric water heating equipment, 
the building is self-operating.” 


As a utility we do not generally 


get into the cost of the heating 
equipment itself or the actual costs 
of installations. However, I made 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1960 Puede s 


some inquiries recently and -ob- 
tained the following information 
concerning accepted bids on three 
apartment electric heat jobs. 

These bids include not only the 
electric heat equipment installation, 
but also the entire electrical wiring 
for all electrical uses in the build- 
ing for lighting, electric ranges, 
and 40-gal electric water heaters in 
each apartment, plus a water heater 
and dryer in the laundry service 
room. The bids do not include the 


cost of lighting fixtures, ranges, 

water heaters, or dryers. 

These bids were: 

8-unit building (1 bedroom 
units) $3,600 
Approximately 5 kw heat per 
unit ($450/unit) 
12-unit building 6-1 bedroom 
units $8,200 


6-2 bedroom units ($680/unit) 
48-unit building, predominantly 
1 bedroom $42,000 
some 2 bedrooms ($875/unit) 
From a utility point of view, I 
would like to mention one or two 
situations that are likely to need at- 
tention as the application of elec- 
tric heating in apartment buildings 
spreads to other areas. 


Proper Design 


A primary consideration is the 
need for sound engineering of the 
electric heating installations. While 
utilities can and do provide an ad- 
visory service in this respect, it 
is believed that the best interest 
of the apartment builder, owner, 
operator, and tenants (as well as 
the utility) will be assured if the 
electric heating system is designed 
or approved by professional people 
either at the architect’s office or 
that of the consulting engineer. By 
past experience we have found that 
there are conditions in the stress of 
speculative building or in competi- 
tive bidding that can lead to an 
inadequate or undersized heat in- 
stallation: If this does happen, and 
more heating capacity is added to 
existing circuits, the circuits as well 
as the main line switch and service 
may be undersized as a result. This 
can lead to serious and costly con- 
sequences, not to speak of the dis- 
satisfaction of all people involved. 

One other situation that de- 
veloped during the earlier heat in- 
stallations was the general practice 
of apartment managers in advising 
prospective tenants that they could 
expect their electric bills including 

(Continued on page 249) 


PLEXIGLASS CEILING formed from matte-finished square-corrugated panels is installed above teller and office 
sections in modern bank, while louvered downlights are recessed in dropped central canopy to illuminate check- 
writing desks, traffic areas, stairs, entrance thresholds and special display areas. 


Electrical Features 
Of New Seattle 
Office Building 


New structure offers high-level lighting, multi-level duct systems and com- 


bination of heating-cooling and lighting-ventilation. 


Electrically designed by 


Gilbert H. Mandeville, PE, the installation was handled by Anderson Electric 


of Bellevue. 


offers an open-threshold “air 
door” defining an entrance to a 
modern bank; an uplighted ‘water 
wall” flanking an open stairway; a 
recessed office-area lighting instal- 
lation employing the new 3500- 
lumen 40-watt lamp; underfloor 
distribution utilizing 2-level com- 
munication duct arrangements; 24- 
volt relays controlling 277-volt 
lighting; electric coil-and-fan units 
combining heating and cooling re- 
quirements, plus combinations of 
slab-contained “miracle cans” and 
bottom-extension outlet boxes pro- 
viding unlimited flexibility for re- 
ceptacle and telephone placement. 
Several of these highlights are 
unique, generally, and are “firsts” 


GF ters‘ new Logan Building 
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for the west coast. For example, the 
“air door’ presents no visual or 
physical barrier between the inte- 
rior of the building and the side- 
walk, yet cold (or hot) air, dust, 
dirt and rain are effectively ex- 
cluded by a blanket of slowly-mov- 
ing air that continuously flows from 
top to bottom of the entranceway. 
V-shaped “sensing” vanes, located 
above, automatically swivel to di- 
rect this air curtain against the 
flow of air sweeping in from the 
street; the angle of vanes becoming 
more acute as gusts develop which 
would normally blow through an 
unobstructed entry. 

This air curtain is propelled by 
a wide-bladed squirrel-cage blower 
located above a grille contained in 


the entrance canopy; air so used 
(as well as drippings from custom- 
ers’ rain-wet feet and clothing) 
passes downward through a cor- 
responding threshold grille; water 
and debris so accumulated is peri- 
odically flushed to a sump, and air 
is recirculated to the overhead 
blower via a bank of dirt-screening 
filters. 

Temperature is likewise con- 
trolled by pre-heat coils so that, 
should a person stand directly in 
the center of the air door, there 
would be no noticeable detection of 
heat or cold moving into or out of 
the building. Relative temperatures 
are governed by seasons. 

Combining light-for-safety with 
light-for-ornamentation, a series of 
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INVERTED-T FRAMEWORK - supports 
lighting fixtures and same-width louy- 
‘ered-metal sections serving as plenum 
vents. Shallow-depth luminaires provide 
low-brightness illumination through 
Cleartex diffusing panels, Fixture varia- 
tions include 2- and 3-lamp assemblies in 
either 2- by 4-ft or 2- by 2-ft fixtures. 


150-watt adjustable louvered down- 
lights is recessed in the air-door 
canopy to illuminate the threshold, 
“while high-intensity ‘wall wash- 
ing” asymmetric-reflector  lumi- 
naires are mounted above narrow 
ceiling slots to evenly light a mar- 
_ble wall containing a night deposi- 
tory, and aluminum panels which 
are slid into place at night to close 
the entrance way. 
The second-mentioned ‘water 
wall” is bottom-lighted; a broad 
curtain of water flowing down over 
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REMOTE CONTROL of 277-volt lumin- 
aires is via 24-volt relays installed in 
wiring channels of key fixtures in each 


circuit; low-voltage thermoplastic-cov- 
ered wiring connecting with two switch- 
ing positions in each bay. Voltage at 
277 for lamp operation is obtained via 
flexible leads. 


a mosaic-tiled wall to splash into a 
wide pool where floodlights, posi- 
tioned just beneath the surface of 
the water, ‘direct vari-colored light- 
ing patterns upwards. Due to con- 
tinuous water movement, these pat- 
terns of color constitute pleasingly 
animated displays. 

General illumination in the build- 
ing’s main lobby is provided by a 
wall-to-wall louvered ceiling; the 
light source being fluorescent and 
the louvers being anodized with a 
bronze finish to blend with general 
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3500-LUMEN LAMPS are installed in 2- 
by 4-ft plastic-diffused fixtures arranged 
side-by-side, end-to-end or as individual 
units to provide variety of lighting ar- 
rangements and intensities to suit tenant 
requirements. Minimum lighting stand- 
ard in building is 50-fe although this 
level is consistently exceeded. 


hardware in the lobby and with 
dramatically-toplighted, statuary. 
Within the first-floor bank, light- 
ing above office areas and teller 
cages is provided by a luminous 
ceiling consisting of matte-finish 
acrylic plexiglass with square 1-in.- 
wide corrugations; this suspended 
ceiling being backlighted by rapid- 
start cool-white lamps operating at 
430-ma and supported by single- 
lamp strips installed in continu- 
ous rows on 3-ft centers positioned 
30 in. above the plastic panels. The 
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Nippled through to underside of slab 
and capped for future use 
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1-duct floor system 


TYPICAL FLOOR is equipped with 1- and 2-level underfloor 
telephone duct system, 120-volt power receptacles served vari- 
ously through floor boxes and related miracle cans, slab-con- 
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tained conduit branches carrying 277-volt current to bottom- — ss 
extended ceiling outlets, 24-volt relay switching for lobbing - 


and fan-coil units for heating-cooling combination. 


oe, 
~—* Miracle can .. 


Suspended 
ceiling >= 


Details of floor and ceiling outlets in slabs of typical office floors. 


MIRACLE CANS set flush with bottom of 6¥4-in. slab are 
reached from above by drilling through intervening concrete 
skin, while floor-flush boxes are nippled down to connect 


enclosed ceiling cavity is painted 
with an 80% reflectance white and, 
where luminous strips are lowered 
to underpass obstructions such as 
beams or air conditioning ducts, 
lamps are operated at 200-ma to 
keep overall brightness values of 
the translucent ceiling fairly uni- 
form. This 120-volt luminous ceil- 
ing is segregated into four circuits, 
each equipped with a separate dim- 
mer and each handling one quarter 
of the 43-kw installation. 

Over the central, public section 
of the banking space, illumination 
is generally provided by adjustable 
louvered PAR-38 floodlights  re- 
cessed into a dropped acoustically- 
plastered canopy, while numerous 
additional fixed-focus higher-output 
R-40 downlights are placed above 
areas of heaviest traffic, carpeted 
stairs leading to the main lobby, 
stand-up checkwriting desks which 
are constructed around paneled 


Feeder duct 
ASS 


Leveling 


building columns, and seasonal dis- 
play areas. 

Local lighting for tellers’ desks is 
obtained from fluorescent strips 
concealed beneath pass-through 
counter gates, while teller positions 
are also equipped with under- 
counter wall-flush convenience re- 
ceptacles, “holdup” signals that 
silently inform remote guard sta- 
tions of attempted robbery, and 
telephones wired via an underfloor 
duct system. 


Two-level Duct System 


The underfloor communication 
duct system installed in office areas 
is also unusual in that ducts (steel) 
are approximately 20% oversized 
in normal cross-section to provide 
greater capacity, while junction 
boxes are special universal 2-level 
assemblies having double openings 
on all four sides (eight openings in 


Leveling ring 
adjusting 


UNIVERSAL junction boxes with double duct openings on each side can be 
adjusted in height by readily-accessible leveling screws, while 2-level choice 
for duct connection permits flexibility in layout and for underpassing rein- 
forcing steel or other obstructions. Duct openings in JB can be blocked off 


when not in service. 


Extension beneath 
ceiling outlet box 


22 rot 


with under-slab exposed boxes and conduit connections. Ceil- 
ing outlet boxes related to lighting circuitry are equipped 
with extensions for side-connection to fixture leads. 


all) which may be blanked off by 
box-closures when not in service. 
The lower level of ducts is used 
generally to carry feeders from 
panels while the upper level is used 
for local distribution. Connections 
between surface outlets and duct in-_ 
serts are simply established by, (a) 
using a magnetic battery-operated 
finder equipped with rotating indi- _ 
cating disks and signal lights to 
trace direction of duct runs and 
locate steel insert caps, regardless 
of whether caps are flush with fin- 
ished floorslabs or are buried be- 
neath cement skin coverings, (b) 
breaking the concrete coverings 
with a ball hammer so that inserts 
will be exposed completely and in- 
sert covers can be removed, (c) 
pulling wire through ducts and open 
inserts, insert adapters, housings 
and nipples and finally, (d) secur- 
ing outlet housings. 

In cases where floor outlets are 
desired in locations where preset 
duct inserts do not exist, place- 
ments are established by first locat- 
ing ducts as previously described, 
cutting the floor covering and chip- 
ping the concrete skin, then using a 
power hole-cutter to pierce the 
ducts. An expansion jig is then 
used to roll duct edges outward 
around special insert collars, after 
which wiring and outlets are in- 
stalled in the same manner as noted 
above. 

By using a universal type JB, 
duct patterns are practically un- 
limited and changes in elevation (to 
underpass reinforcing steel or sim- 
ilar obstructions) may be made at 
will either at duct turning points or 
in straight runs. And, since duct 
components include a variety of 
couplings, supports, expansion 
joints, conduit adapters, wall and 


116 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


‘> 


FASE & 


Say 


s 


floor elbows, offsets and panel con- 
nectors, considerable flexibility of 
layout is possible. 

As indicated by an accompanying 
sketch, readily-accessible leveling 
screws permit fast, accurate adjust- 
ment of JB covers as well as of 
boxes and intervening duct sup- 
ports, while insert collars of vari- 
ous heights permit outlets to be 
established either in lower or upper 
ducts placed in slabs of various 
thicknesses. 

In several instances where under- 
floor wiring is concentrated, duct 
runs are 3-level; the upper two 
ducts then being used for local dis- 
tribution. Where wiring is less ex- 
tensive, single-level ducts are used, 
with junction boxes nippled down 
through floorslabs to connect with 
under-slab mounted circuits. 


Receptacle Placement 


On upper floors, floor receptacles 
pertaining to 120/208-volt power 
may be positioned above floor boxes 
or “miracle cans” placed in a fixed 
pattern on all typical floors in the 
10-story office-tower sections. 

As noted by a sketch showing de- 
tails of floor and ceiling outlets, 
these fibre cans (2-in. OD; 54-in. 
height) were secured to floor forms 
prior to pouring of slabs and, after 
forms were removed, can bottoms 
were coupled to exposed boxes se- 
cured to slab undersides. Then, to 
complete the installation, the inch- 
‘thick concrete covering remaining 
over the cans was drilled to receive 
the drive-fit of short nipples to 
which floor receptacles were se- 
cured. 

Since fixed-pattern floor boxes 
set flush with finished floor slabs 
are nippled downward to also con- 
nect with exposed under-slab boxes, 
the power distribution system was 
simply completed by connecting ex- 
posed boxes via conduit, then es- 
tablishing additional under-slab 
runs back to distribution panels lo- 
cated in electric closets on the vari- 
ous floors. 

Outlet boxes serving overhead 
lighting installations were handled 
differently, for in these instances 
branch conduits (containing 4-wire 
277-volt circuitry) were run from 
distribution panels to be contained 
within slabs, then fanning out- 
ward to outlet boxes set bottom- 
flush on slab forms. These flush 
boxes subsequently were equipped 
with lower extension sections to in- 

-erease wiring space and to facili- 
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BRANCH CONDUITS carrying 277-volt 


circuitry for lighting are run upward 
from local distribution panels, to be con- 
tained in floorslabs for lateral routing 
to outlet boxes. Lipped channels and 
bolted clips support horizontal runs of 
EMT against concrete-block wall of elec- 
tric closets. 


tate direct side-connection with 


. flexible conduit leads extending to 


canopies of lighting fixtures re- 
cessed into suspended ceilings. 

Fixtures installed in typical of- 
fices are 2- by 4-ft Mobilex units of 
shallow design (less than 5-in. 
high) ; equipped with Cleartex low- 
brightness plastic diffusing panels; 
containing housings for ballasts, 
individual fuses and wiring; and 
detailed to mount either two or 
three 40-watt lamps which, in this 
installation, are the recently-devel- 
oped, 3500-lumen Premium-3 cool- 
white tubes. 

A minimum lighting level of 
50-fe was established as a basic 
standard, although in actual prac- 
tice this minimum was consistently 
exceeded throughout the building. 
Also, in designing the electrical 
system as a whole, a combined 
lighting and receptacle load of 5 
w/sf was provided for; with a 200- 
amp breaker serving each 10,000- 
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DETAIL OF AIR DOOR 


PANEL 


POWER for building-service 
equipment is flanked by square raceway 
extensions which in turn are nippled up 
and down to connect with breakers, 
starters and control equipment related to 
remote motorized equipment. Liberally- 
dimensioned panel gutters and removable 
covers of wireways facilitate wiring. 


sq-ft floor and with feeders distrib- 
uting power at 480/277 volts to 
each electric closet and to premises 
of all major tenants on lower floors. 
Provision of 120/208-volt power 
for receptacle use is accomplished 
locally through dry-type transform- 
ers, while emergency service at 
120/208 volts is provided by a sep- 
arate utility entrance; automatic 
transfer to said service occurring 
when normal voltage is interrupted. 

One additional comment  per- 
tains to electric radiant baseboards, 
mounted around the periphery of 
the first-floor bank, which are 
raised slightly above the floor level 
to permit placement of multi-outlet 
wireways and duplex receptacles on 
3-ft centers beneath, 

This installation was engineered 
by Gilbert H. Mandeville, PE, and 
Gudmund B. Berge, architect, both 
of Seattle, with architects Emery 
Roth and Sons of New York serv- 
ing as consultants. 


Wall washing 
overhead striplights 
to evenly illuminate 
aluminum grille (for nightime closure) 
and marble wall on depository side 


AIR DOOR provides unobstructed threshold to interior of building while 
excluding dirt, dust, rain and temperature extremes by means of down- 
flowing curtain of slowly-moving air that obtains its direction from sensing 
vanes that automatically note velocity, and rotate to neutralize flow of 


inrushing air currents. 


The T-Connected 
3-Phase Transtormer 


An analysis aimed at solving any “mysteries” of the 3-phase “T” transformer. De- 


sign, operation and application features of this compact unit are covered. 


By Paul A. Vance, Application Engineer, Specialty Transformer Dept., General Electric Company, Ft. Wayne, Ind. 


ORSEPOWER-per-man ratio is 

increasing in our factories. 

Watts-per-square-foot is going 
up in our industrial and commercial 
lighting. Business offices are using 
more motor-operated bookkeeping 
equipment. Power requirements are 
rising. 

To supply the large blocks of kilo- 
watts needed for all this, two trends 
seem to emerge. First, an increase 
in power distribution voltage levels 
with transformer step-down ‘at 
point of usage is bringing trans- 
formers, machines and people closer 
together. Second, 38-phase power 
right to the point of usage is be- 
coming more common. 

Both trends focus attention on 
the transformer; admonish it to go 


THREE-PHASE 
mounted on steel building structure takes 
no more than width of column. 


T-connected transformer 
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*3-phase,” and occupy as little floor 
space as possible. More than one 
transformer manufacturer has con- 
sidered the various ways in which 
a 3-phase transformer can be built 
and is producing a T-connected 
unit. 

For a minimum amount of ma- 
terial per given kva size, perhaps 
the 8-phase core offers the best de- 
sign. Normally, this is a “hori- 
zontal” rather than a “vertical” de- 
vice and occupies floor space out of 
proportion to its height. This is 
especially true in sizes that require 
ventilation in the windings for 
proper cooling, A vertical assembly 
of three single-phase units could 
solve the floor space problem, but 
might cost more to manufacture. 
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COMPACT DESIGN FITS vertical support 
at machine; permits 3-phase transformer 
to be installed at or near loads. 
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While the 3-phase, T-connected 
unit might require more material 
than the conventional core and coil 
design, it offers such an advantage 
to the user that it is being con- 
sidered here. From an installation 
viewpoint, the dimensional advan- 
tages are evident in Table I. Actual 
figures comparing “kva physical 
size’ of the 3-phase core type and 
the T-connected type unit will be 
given later. 

From a construction standpoint, 
the small power (range up to about 
15 kva, 3-phase) T-connected 3- 
phase transformer can be built with 
exposed cores similar to the com- 
mon type of single-phase unit. The 
two cores and coils (“main” and 
“teaser”’) are mounted one above 
the other with a sleeve or spacer be- 
tween, a wiring compartment at one 
end, and a protective covering on 
the other end. 

This compact, 3-phase trans- 
former assembly can be mounted on 
a column, a vertical pipe, or a verti- 
cal frame member of a machine. 


3-Phase Transformer Circuits 


Since the unusual cireuitry of the 
T-connection has raised many ques- 
tions, its advantages and disadvan- 
tages will be explored. A _ brief 
review of the conventional and 
T-connections is in order before 
discussing the various characteris- 
tics of the T-connected unit. 
Delta-Delta 

The delta-delta or delta-wye has 
one winding (usually the primary) 
in delta, so that there is a coil 
across each pair of 3-phase lines. 
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FIG. 1—T-connected transformer has ‘’main’’ and ‘‘teaser’’ 


windings connected as indicated. 


FIG. 2—Comparative diagram showing connections of a T- 


bank and Y-Y bank of transformers. 


Third harmonic exciting currents 
circulate in the delta. Voltages are 
stable. The neutral point of the Y 
does not shift except for a small 
impedance drop. 

Wye-W ye 

The Y-Y connection is not recom- 
mended except in special cases, and 
preferably with the primary neu- 
tral connected solidly to the neutral 
of a 4-wire supply. Since there is 
a tendency to compare a T-con- 
nected unit to a Y-Y unit, their 
similarities and differences will be 
discussed later. 

T-Connection 

' The T-connected unit consists of 
a “Main” and “Teaser” transformer 
with connections shown in Fig. 1. 

The “Main” transformer primary 
is connected solidly between lines at 
H, and H;. Its mid-point M, estab- 
lished halfway between H, and H,, 
The windings on each side of this 
point are “closely coupled” to each 
other as far as reactance is con- 
cerned, so that the point is not in- 
clined to wander back and forth 
with various load currents. 

The “Teaser” is connected be-? 
tween the other line, at H, and/H, 
The secondary is connected ina 
similar manner. The secondary 
main and teaser windings could be 
left separate and would produce a 
2-phase voltage. The points marked 
N are 4 up on the teaser, and are 
at the same distance from each of 
the! three terminals. Therefore, 
they can be used as a neutral, sub- 
ject to certain precautions as will 
be noted later. 

It can be seen from Fig. 1 that 
the main transformer operates as 
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Table | 
DIMENSIONAL COMPARISON OF SMALL 
3-PHASE TRANSFORMERS 


Conventional Design 


T Design 


Sq in. 
Floor 


Dimensions—in. 


KVA |Height| Width] Depth 


Cu in. 


Space} Total 


$q in. 
Floor | Cu in. 
Height | Width | Depth |Space} Total 


Dimensions—in. 


6 \15 
9 117-1/418-5/8]111-5/16 
1 ofan 24 13-1 /2 


211 


18-1/2| 8-11/16) 160 | 2400 


3640 
324 | 6150 


22-1/2| 8-5/8) 7-3/4) 67 | 1510 
25 8-5/8] 7-3/4| 67 | 1675 
26-1/4}11-1/4) 9-7/8} 111 | 2920 


Notes: Dimensions are of well known makes with smallest of each rating selected. 
For installation purposes, narrow width and shallow depth of T-connected unif may be 


more important than its smaller volume, 


(because it is) a single-phase trans- 
former. Thus, with a load con- 
nected to X, and X, the current in 
the primary coil (H, to H,) and in 
the secondary coil (X, to X,) will 
be the same as that in any single- 
phase transformer. The exciting 
current is also comparable. 


\\\. The midpoint of the main, to 


which one end of the teaser is at- 
tached, is electrically midway he- 
tween the ends of the winding. This 
is very easy to accomplish at no 
load. However, under some condi- 
tions of load, 1Z drops try to move 
this point to one side or the other. 
Right here is one of the important 


_virtues of a well designed main, and 


could be one of the stumbling 
blocks or “disadvantages” of a 
poorly designed unit. No matter 
what happens, it is the duty of the 


main to hold the midpoint close to 
the “midpoint.” This is done by 
having the two halves of the coil 
closely coupled to each other. The 
reactance between these two halves 
is called interlacing reactance. 
The rest is easy. The teaser con- 
nects from this “land mark” to H, 
(and X,) and operates just as any 
single-phase transformer. However, 
any current that flows in the teaser 
must go “someplace,” and it can 
only flow into the main. From this 
midpoint, any teaser current flow- 
ing in one direction will force the 
equivalent of an equal current in 
the opposite direction, either in the 
same winding or in another one. 


The two opposite ampere-turn 
values “neutralize” each other in 
the core. 


~Thus, points M, and M, are fixed 


FIG, 3— 
transformers. 


T-T TRANSFORMER 


-Line-to-neutral loads cause unbalanced L-N voltages in Y-Y connected 


oa 


FIG. 4—T-T transformer line-to-neutral loads cause no unbalance of L-N voltages. 


within reasonable tolerances. Points 
N, and N, are also “fixed.” This 
means that the neutral is “stiff” 
and that loads from line-to-neutral 
can be applied, and that an un- 
balance in these loads will not cause 
the neutral to shift. 

A shifting neutral could be dis- 
astrous. Suppose a single light bulb 
is connected from neutral to one 
line and a greater load to the other 
lines. If the neutral shifts, this one 
bulb can easily be over-voltaged and 
will burn out. 


T and Y-Y Comparison 


This brings us to a comparison 
of Y-Y-connected transformers or 
banks with the T-connected unit. 
Many people erroneously believe 
that they are similar. True, a simi- 
larity exists, in that both have a 
neutral point that can be brought 
out and both have zero phase dis- 
placement between primary and sec- 
ondary (see Fig. 2). This is not 
true of the Delta-Y, which is the 
normal connection if a neutral is 
desired in one of the windings. 

A very important difference be- 
tween the T-T and Y-Y connection 
is the ‘‘stiffness” of the neutral. 


Line-to-Neutral Loads 

In the Y-Y transformers, any at- 
tempt to draw a load from any line- 
to-neutral would result in a severe 
unbalance of L-N voltages (see Fig. 
38). Load current I, (secondary) 
effects primary I, as shown. This 
current must come from one or 
both of the other two primary legs. 
Since these legs are carrying excit- 
ing current only, any attempt to 
force more current through them 
would raise the voltage across them. 
The voltage across the loaded phase, 
therefore, decreases. 

In the T-T transformer, line-to- 
neutral loads do not cause the volt- 
age to unbalance. These transform- 
ers can be loaded L-N without any 
difficulty. Fig. 4 Case (a) shows 
current relations if the L-N load is 
in the teaser. Note that primary 
currents can flow, since they neu- 
tralize each other. Case (b) shows 
an L-N load from one end of the 
main to neutral, Note that N is 
& the distance from the midpoint 
of the main to the top of the teaser. 


The current I, in Case (b) thus re- | 


quires a current I,q@ of $§ the 
equivalent value. This current di- 
vides in the main jas shown. The 
main primary current I,a) is 


equivalent to I, when the turns 
ratio is taken into consideration. 
Current in line A is, therefore, the 
vector difference of I, g) and $ I,m. 
Current in line B is equivalent to 
$1,, and in line C slightly more than 
the equivalent of 4 I,. Neutral point 
N does not shift. 

Third Harmonics in Y-Y 

Normally, the exciting current 
of any transformer must have a 
third harmonic component to pro- 
duce a flux wave approximately 
sinusoidal in shape matching the 
induced voltage wave. The third 
harmonies of the three line cur- 
rents of a 8-phase system are in 
phase with each other and, there- 
fore, cannot flow in an ungrounded 
Y primary of a Y-Y connected 
transformer (see Fig. 5). There- 
fore, if the exciting current cannot 
have a third harmonic, the flux 
wave and induced voltage wave 
must have harmonics in them. 

With no transformer or system 
ground, these harmonics can cause 
high voltage stresses in the trans- 
former (between neutral and 
ground). This voltage can also ap- 
pear as line-to-ground voltage if the 
line capacitance-to- ground is 
greater than transformer winding 
capacitance-to-ground. 

If the neutral of the transformer 
is grounded with system neutral 
isolated, the third harmonie voltage 
appears as a single-phase voltage 
between all three lines and ground. 
This could cause capacitance cur- 
rent to flow from all three lines to 
ground. A condition of resonance 
could exist if the capacitive re- 
actance and inductive reactance are 
equal. This could oecur with long 
lines connected to the transformer. 
High voltage and currents could 
exist in the system. 

If both transformer and system 
neutrals are grounded, third har- 
monic currents ¢an flow and third 
harmonic yoltages disappear. How- 
ever, the third harmonic currents 
flow in one direction in the neutral 
and in the other direction in all 
three lines. 

In all three cases, telephone inter- 
ference is possible. Under some con- 
ditions it can be very bad. 

Third Harmonics in T-T 

None of the above problems exist 
in the T-connection. The main 
transformer is connected solidly 
across two lines and has the same 
exciting current as a single-phase 
transformer. The precautions neces- 
sary to prevent normal 60-cyele cur- 
rent from causing telephone in- 
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TIGHTEST MAN IN TOWN BUYS 
I-T-E TRANSFORMER. HERE’S WHY. 


He did it to save money, of course. And he turned 
down a flock of other make transformers with actually 
lower price tags. You see, the economy of a transformer 
isn’t all in the original price. A cheaper transformer 
that gives you trouble later can cost a fortune. 


But I-T-E is a company that still builds transformers 
the way they should be built—with stronger construc- 
tion, superior insulation, and lower operating losses. 
An JI-T-E transformer can take the shock of heavy 
faults that can tear less expensive transformers apart. 


It makes less noise than the cheaper transformer. It 
can endure heavy loads and hot days. And it doesn’t 
weaken even after years of use. 


That’s why so many really smart tightwads gladly pay 
the few extra dollars for an I-T-E transformer. They 
know it means greater real economy in the long run. 


Write for detailed Bulletin 5804-1A. I-T-E Circuit 
Breaker Co., Dept. TR, 1900 Hamilton Street, 
Philadelphia 30, Pa. 


(i) I-T-E CIRCUIT BREAKER COMPANY 
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terference will take care of the 
harmonics, as they tlow in the same 
and back in the 
half cycle, The 
divides in 


lines, out in one 


other, during any 
teaser exciting current 
the main transformer winding. It 
can do this without difficulty as the 
ampere turns cancel, Since the in- 
reactance (reactance be- 
section A and B of Fig. 6) 

teaser current can flow 
without difficulty, 
in Fig, 6 that any 
of exciting 


terlacing 
tween 
is low, an) 
as noted above. 

It is evident 
harmonic components 
currents can flow freely in the lines. 
Kur 


equence 


they cause no zero 
current. Therefore, they 
telephone interfer- 


ence that could not be controlled by 


thermore, 
would cause no 


proper positioning of the phase 


Unes 


T and Delta-Delia, Delta-Y 
Comparison 


While it has phase displacement 
Delta-Delta 
connection 


similar to the 
the T 


connec- 


tion, has one ad 


Y-Y BANK 


Arrows show 3rd harmonic currents, 


if they could flow. 


FIG. 5 Third harmonic 


formers can cause high voltage stresses 


DELTA-Y BANK 


FIG, 7 


Tormer connection 
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currents in ungrounded Y-Y trans 


in unit 


A fixed neutral is established in a Delta-Wye trans 


vantage—it can provide a neutral 
connection for either or both cir- 
cuits. To obtain the neutral of the 
Delta-Delta banks, zig-zag ground- 
ing transformers must be used. Or, 
if the neutral is needed in one of 
the circuits only, the Delta-Y cir- 
cuit may be used but the phase dis- 
placement between primary and sec- 
ondary is no longer zero. 
Fived Neutral from Delta-Y 

One of the uses of the Delta-Y 
connection is to establish a fixed 
neutral in the Y winding (not pos- 
YY-connected circuits but 
possible in the T-connection, as dis- 


sible in 


cussed above) 

The Delta-Y bank in Fig. 7 has a 
load on N-C', 
sponding load current in primary 
phase BC. Since B and C are con- 
nected directly to supply lines, the 
load is properly handled with only 
the impedance drop in the windings, 
and there is no tendency for the 
neutral to shift with respect to ter- 
minals A‘, B* and C’. 


which causes a corre- 


— 


FIG, 6 


freely 


Main transformer exciting current 
Teaser transformer exciting current 


A comparison of Fig..7 with Fig. 
4 will show that both circuits are 
equally good, as far as establishing 
the neutral is concerned. 

Exciting Current 38rd Harmonics 

In the Delta-Y and Y-Delta cir- 
cuit, the necessary third harmonies 
can circulate in the Delta, thus pro- 
viding essentially sine wave flux 
and induced voltage. It is interest- 
ing to note, however, that when the 
transformer is connected Y-Delta 
(Fig. 8) the distortion in voltage 
wave shape evident in the Y-Y unit 
(Fig. 5) never completely disap- 
pears. 

The solid arrows in Fig. 8 repre- 
sent third harmonic current circu- 
lating in the secondary. The volt- 
age producing these currents is the 
third harmonic distortion in the 
line-to-neutral voltage of the pri- 
mary. The very undesirable voltage 
distortion (Fig. 5) is now short cir- 
cuited by the closed-Delta winding 
and is reduced to a very low, usu- 
ally negligible, value. It is affected 


sae 


—a 


Harmonic components of exciting currents can flow 
in lines of T-connected transformer. 


Y-DELTA BANK 


FIG. 8—In Y-delta bank undesirable harmonic voltage distor- 


tion is short circuited in closed-delta secondary winding. 
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GET THIS. ............ OR THIS 


Pasak matte. 


- PLECTRI- 
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MAIN e } i sl alelee —— « MAIN 
RANGE ¢ Semnnn> =|: © RANGE 


DRYER © > | oe DRYER 
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and 8 lighting > ————={_"—_ | = and 8 lighting 
circuits | | s§= | circuits 


ONLY IN BULLDOG’S 12-CIRCUIT ELECTRI-CENTER’ 


Only BullDog Pushmatic 

j : : circuit breakers give you 

both of the above combi- 

‘ nations—plus many 
others—in a 12-circuit 
panel. Other breakers 
would need a 16-circuit / 
panel, 


The BullDog Pushmatic® 100-amp breaker 
takes only two spaces, compared to the 
four spaces needed for any competitive 
100-amp breaker. And new BullDog Du- 
plex Pushmatic puts two lighting circuits 
in a single space. Count ’em .. . all the 
circuits shown in only 12 spaces! 


You save space by using smaller panels. 


You provide the maximum in electrical 
H x Push Lic puts two circuit . . spore ; Pushmatic 100-amp break ’ 
New eplex F uahmatic pte tio circuits circuit flexibility and protection. Push- LetEyAyE p breakers takeeng 
in the apace of one single breaker. Gives: ‘ . : : ; two spaces compared with four spaces 
identical, independent coil-magnetic pro- matic protects two ways—coil short-circuit required for all competitive 100-amr 
tection in each pole of all Duplex and thermal overload protection. To put breakers. Pushmatic 100-amp breakers 
breakers; positive one-bolt, connection; are now available for field installation. 


pushbutton convenience. : 


more electrical services into less space, see 
j your BullDog products representative. 

BullDog Electric Products Division, I-'T-K Circuit Breaker Company, Box 177, Detroit 32, Michigan. 
In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N, Y. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 
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T connections to simulate connections 
as Staled and lo operate in parallel 
with them (with proper impedances and 
turns ratio), 


STANDARD DELTA-DELTA WITH 
LIGHTING TAP AT "A" OR "B" 


FIG. 9—Other T-connections can be made to simulate the standard transformer con- 


nections indicated. 


by the “coupling” or impedance be- 
tween primary and secondary and 
by the resistance or impedance of 
the secondary winding itself. 

In some cases this distortion has 
been known to cause difficulty, as 
described above for the Y-Y circuit, 
but it can be neglected in the small 
sizes of transformers being con- 
sidered here. 

In this respect the T-connection 
is at least as good as, or better than, 
the Y-Delta circuit. 

Y-Delta or T on 4-Wire Circuit 

A word of caution must be intro- 
duced here, If a 4-wire voltage sup- 
ply is connected to the Y-winding 
of a Y-Delta Transformer or to the 
primary of a T-connected trans- 
former, and ?f the neutral wire ds 
connected to the neutral of the 
transformer, it is possible that the 
transformer may try too hard to 
hold the neutral in position. If the 
neutral of the supply deviates from 
its proper position, due to regula- 
tion caused by other loads, the 
transformer will try to correct this. 
Neutral current will flow from the 
transformer. In the Y-Delta unit, 
current will circulate in the Delta. 

A small transformer could “burn 
itself up” trying to hold the neutral 
of a large system. Thus, it is not 
advisable to connect the neutral of 
the Y-Delta or T-transformer to the 
solid neutral of the supply. This is 
not true of the Y-Y transformer, 
For normal conditions of operation, 
the neutral of the Y-Y transformer 
primary should be connected to the 
solid neutral of the supply. 


Voltage Regulation 


Voltage regulation, from no load 
to full load, in the bank of conven- 
tional three-phase core type con- 
struction is usually higher than 
that of the T-bank, which usually 
consists of main and teaser of the 
exposed core, single-phase construe- 
tion. This type of construction usu- 
ally has % IR and % IX values in 
the order of 1 to 2%, whereas the 
3-phase core construction usually 
has higher reactance resulting in 
poorer regulation at 0.8 PF or lower 
PF loads. 

If the Delta-Delta bank consists 
of three units of essentially the 
same construction as the main and 
teaser units, the regulation will be 
essentially the same, discounting: 
the fact that the main and teaser 
units are larger, and larger units 
of the same construction usually 
have better regulation. 

A poorly designed T bank could 
have unequal regulation on the dif- 
ferent phases, but this can be held 
to a negligible value in a good de- 
sign. The regulation is balanced 
when the regulation of the main is 
equal to that of the teaser plus that 
caused by the interlacing reactance 
and resistance, 


KVA Physical Size 


Assume the kva physical size of 
the transformer is defined as: Pri- 
mary Volts <x Amperes + Second- 
ary Volts xX Amperes, the sum di- 
vided by two and this result divided 


by 1000, Then, a comparison of the 
physical size (equivalent kva) of 
the Delta-Delta bank and the T- 
bank may be made as follows: 

Bach leg of the Delta will have 
Exine across it and will have Inino/ 
\/3 through it. 

Total equivalent kva, then, will 
be: 

Ex X In/V 3 X6 +2 + 1000 

V3 Evin =o 1.732 Ey, (1) 

Fae TOON 1000 

A Delta-Y or Y-Y bank would 
work out to have the same equiva- 
lent kva. 

For the T-T connected unit: 

Main transformer equivalent kya 
1s; 


: Pa tse _ Evin 
Ext, X 2 + 2 + 1000 = =o (2) 
Teaser equivalent kva is: 
0,866 
0.866 ExIn _,. 
Eyl, X 2 + 2+ 1000 = Toes (3) 


Wquivalent kva of the T-T bank equals 


(2) plus (3) = LSE Rath. 

Jomparing the Delta-Delta bank 
(1) with the T-bank (4) we find 
that the Delta-Delta bank is a little 
smaller in equivalent kva (1.732 EI 
compared to 1.866 EI). However, 
from the standpoint of actual physi- 
cal dimensions (width, depth, 
height), the T-T unit is much 
smaller when the main and teaser 
are mounted together, one above the 
other, in a single assembly. See 
Table I for comparison. 


Other Connections 


While the normal T-connection is 
similar to Figs. 2 and 4, other con- 
nections are possible. Some of 
these, together with the conven- 
tional circuits they simulate, are 
shown in Fig. 9. 

When pvroperly connected, and 
with matching impedance and turns 
ratio, the T-connected unit may be 
paralleled with units of other con- 
structions. 

The T-connection is a practical 
way of obtaining 3-phase operation 
in a compact transformer unit. It 
is virtuous in most respects, bad in 
very few, and good for almost any 
application. 

With the growing demand of 
higher voltage distribution systems, 
and the need for more compact de- 
sign, T-connected, 8-phase trans- 
formers are bound to become more 
popular. 
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PATENTED 0 


meets electrical code requirements 


for equipment grounding 


New 3-Wire Electrostrip gives you 3-wire outlets that twist 
in place anywhere along the strip, and each outlet has a 
grounding contact connected to the equipment grounding 
conductor. Here’s safety and complete electrical flexibility 
for offices, institutions, shops, garages, work benches, 
homes. When machines and equipment are moved, the 
outlets go with them! Outlets take either 3-prong or 2- 
prong plugs. 

UL listed . . . rated 20 Amp—125 Volt AC... you can 
install new 3-Wire Electrostrip quickly and easily on any 


surface. Available in 100-foot and 250-foot coils, with 
complete fittings for any type of installation. See your 
BullDog distributor. 

BullDog Electric Products Division, I-T-E Circuit Breaker 
Company, Box 177, Detroit 32, Michigan. In Canada: 80 Clay- 


son Rd., Toronto, Ont. Export Division: 13 EF, 40th St., New 
York 16, N. Y. 


(im& BULLDOG ELECTRIC PRODUCTS DIVISION 
fr 1-T-E CIRCUIT BREAKER COMPANY 


Installs quickly on wall surfaces! 


Outlets anywhere you need them! 
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SULFURIC ACID, FUMES AND WATER would knock out these 


HEAT AND DUST can’t hurt the control wiring leading to this 
bank of soot blowers because it’s protected in 3” Sealtite. 


oe SS SSS S 


ney weren't protected in 4” Sealtit 


CHEMICAL FUMES AND WATER are the main reasons V | 
these sulfite pump motors are encased in *4” Sealti 


HEAT, STEAM, VIBRATION AND WEATHER would ruin wiring 
to these soot blowers if not protected in 2” Scaltite. 


SALT SPRAY AND WEATHER buffet these circulating water 
pump motor connections all year round. But 314” and 114” 
Sealtite keep wiring dry and trouble-free. 


HEAT, COAL DUST AND VIBRATION would constantly threaten 
this control wiring connecting coal gates and motor leads 
if it weren’t protected in 1” and %4” Sealtite. 


EVEN SULFURIC ACID 
CAN'T HURT WIRING 
PROTECTED WITH 
SEALTITE FLEXIBLE, 
LIQUID-TIGHT CONDUIT 


Sulfuric acid, caustic soda, hot soot, grime, steam, 
salt spray, weather and vibration are eight good rea- 
sons why Tampa Electric sealed 600 feet of crucial 
wiring in Sealtite at their recently expanded Gannon 
Power Station. 

Even these roughest of service conditions can’t faze 
this flexible, liquid-tight conduit. Its tough extruded 
polyvinyl jacket proves itself in arctic cold and tropi- 
cal heat. It resists moisture, oil, dirt,—even salt spray 
and corrosive chemical fumes. And—its flexible metal 
interior absorbs vibration. That’s why Sealtite often 
outlasts rigid conduit. 

Look over the examples to see how Tampa Electric 
takes full advantage of Sealtite. One of them might 
suggest a way you, too, can increase your wiring effi- 
ciency by eliminating potential trouble spots. 

WHERE TO GET SEALTITE—Electrical Wholesalers stock 
Types U.A. and E.F. Sealtite in easy-to-handle coils, 
in black or gray. Be certain you ask for and get the 
quality conduit marked “Sealtite” and “Anaconda” 
on the cover. Buy it in long lengths on reels or in ear- 
tons and cut it on the job without waste. Your whole- 
saler also stocks liquid-tight connectors. Free Booklet 
S-542 gives full information on Sealtite. Write: 
Anaconda Metal Hose Division, The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. Sealtite is 
approved by Canadian Standards Association. sa 


Insist on the conduit marked 


$---SEALTITE 


COPPER EONDING CONDUCTOR maa 


LISTED UNDER LABEL SERVICE PROGRAM, 
* OF UNDERWRITERS’ LABORATORIES, INC. * 


AN 
Cutaway section of Type U.A. ® 
Sealtite shows tough polyvinyl! ANACOND 


chloride jacket over flexible 

metal core. Copper conductor 

wound spirally inside conduit PRODUCT 
provides positive ground. 


A ser 


Duplex Induction Unit 


Heats Brake Drums 


Unique dual-action heater, designed and built in 


Barker-Fowler Electric Company’s motor service shop, 


speeds production in an automated brake drum line. 


kva, 460-volt, single-phase, du- 

plex induction heating unit is 
an integral part of an automated 
production line in a Lansing, Mich., 
industrial plant. The double-action 
machine does the work of two units 
as it preheats automotive brake 
drums on their way to a centrifugal 
die where they are lined with 
molten cast iron. 

Drum rims are automatically fed 
to and installed on the duplex heater 
pole pieces. After a 10-second heat- 
ing cycle, they are removed and 
automatically conveyed to the cen- 


A SPECIALLY DESIGNED, 850- 


DUPLEX INDUCTION HEATER for auto- 
motive brake drums has control panel at 
top; has 10-second heating cycle. Center 
pole section, on which drum rims are 
placed, moves from side to side to com- 
plete primary transformer circuit when 
contact is made with stationary core on 
each side of machine, While drums (sec- 
ondary circuit) are being heated in one 
position, other drums are placed on free 
pole-piece and cycle is repeated. 
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trifugal die where the molten metal 
lining is poured from a_ hoist- 
mounted are furnace. The pole 
pieces are part of a T-shaped moy- 
able center section which moves 
back and forth between two sta- 
tionary L-shaped sections of the 
transformer primary core. The rim 
on the pole piece forms the second- 
ary and is heated by induced cur- 
rents when the circuit is closed. 
While the rim on one side is being 
heated, another rim is placed on the 
other pole piece and the heating 
cycle is repeated when the center 
section moves to the opposite sta- 
tionary core assembly. 

The movable center section is 
roller-suspended from the top of the 
transformer core supporting struc- 
ture. Back and forth movement is 
provided by an air-cylinder system. 
Each half of the duplex heater is 
interlocked through automatic con- 
trols actuated by the centrifugal die 
mechanism as it calls for more 
drum rims. 

Electrical equipment and circuits 
for this 5-ton induction heater were 
designed by Barker-Fowler’s Mason 
V. Green and his engineering staff 
to match the frame design of the 
customer. A local steel fabricating 
plant built the frame. In addition 
to fabricating the transformer, B-F 
mechanics assembled and wired the 
complete machine in their motor 
service shop. 

The transformer core for the 
460-volt, 60-cycle unit was fabri- 
cated from six 1,000-lb coils of 
1l-in. wide, 29-gauge transformer 
lamination steel cut to 12 different 
lengths in power shears. Pole pieces 
were milled round on a Hydro-tel 
machine and the pole faces were 
milled parallel to reduce the air gap 
to a minimum. 

Primary coil windings are pan- 


iy is aia ‘ AK 

END VIEW OF UNIT showing one of the 
L-shaped stationary transformer cores and 
roller-suspension of movable center T- 
shaped section. Air cylinders move center 
section back and forth, 


cake type. On each half of the unit 
there are one stationary and one 
movable coil series-connected to a 
size 5 welding contactor in the 
460-volt, single-phase line on each 
half of the duplex machine. 

Coil conductors were assembled 
with six bare copper ribbons and 
two rectangular copper tubes thor- 
oughly coated with a one-element 
epoxy and taped with epoxy-satu- 
rated fibreglass tape. The com- 
pleted coil was coated with epoxy, 
taped with glass fiber, given a finish 
coat of epoxy, placed between 
clamping plates, and baked to cure 
the epoxy. 

The copper tubing was used to 
add to the current-carrying ca- 
pacity of the conductors and to 
provide direct water cooling of the 
coil conductors from city water 
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new ! 


THE NEW CUTLER-HAMMER 


Safety 
-Dreaker 


The modern “housepower’” protection you are proud to make convenient! 


Contractors know most people prefer the protection 
circuit breakers provide for wiring. The majority of new 
homes being built have breaker panels. 

Contractors also know most people prefer to make such 


protection convenient. New home plans should put the 


breakers in or near the kitchen where they belong. Fre- 
quently, however, people try to hide their breaker panel 
because of its appearance. When you hide anything, you 
have to hunt it when you need it . . . and that’s not the 
way to get convenience. 

Cutler-Hammer has done something about this in 
designing the new Cutler-Hammer Safetybreaker! It’s 
appliance-styled to match the finest kitchen equipment. 
Its muted sandalwood finish is just what women prefer. 
This new Safetybreaker is truly the modern ‘‘housepower”’ 
protection you are proud to make convenient. 


Jf yet ; 


new! 


CON TROL 


SS 


“Because of the many uses of electricity in the kitchen requiring individual- 
equipment circuits, it is recommended that the electric service equipment be 
located near oron a kitchen wall to minimize installation and wiring costs.” 


; AMERICAN STANDARD REQUIREMENTS FOR RESIDENTIAL WIRING 


ASA C91.1—1958; UDC 621.315.3:728; AIA File No. 31-C-61 


See the excerpt above from American Standard Require- 
ments For Residential Wiring sponsored by the ‘‘Industry 
Committee on Interior Wiring Design’’ with the approval 
of its participating organizations. 


American Home Lighting Institute 

American Institute of Electrical Engineers 
American Society of Agricultural Engineers 
Edison Electric Institute 

Illuminating Engineering Society 

International Association of Electrical Inspectors 
National Association of Electrical Distributors 
National Association of Home Builders 

National Electrical Contractors Association 
National Electrical Manufacturers Association 
Radio, Electronics and Television Manufacturers Association 
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CUTLER HAMMER 


( \y 


Easiest to install... a C-H Safetybreaker saves you time and effort on every. job. 


Three point keyhole mounting assures perfect case 
alignment. 


Plenty of wiring room... no wire guides to skin your 
knuckles. 


Box type lugs on all terminals end wire pretzel bending. 


Power terminals accept both copper and aluminum 
cable... no extra cost. 


No chance for error, bus design assures proper phase 
balancing. 


» Solid bus bars eliminate troublesome current-carrying 


joints. 

Sure-grip Safetybreakers snap into position... your 
screwdriver never need touch the hot side of the line. 
Front adjusting leveling device provides a firm non- 
vibrating base for the bus mechanism. 

Twist-out louvers always maintain a neat appearance 


- no thin dividers to complicate blank removal or 
cover-to-breaker alignment. 


The new Cutler-Hammer Safetybreaker 
is as new in its features as in its 
appearance. Comparison proves 
Its superiority. See it now! 


New electronically calibrated, fast-trip Contrasting handle flags the overloaded 
magnetic-thermal Safetybreakers... circuit. No in-between trip point. A C-H 
provides positive circuit protection from Safetybreaker is either on or off... just 
direct shorts and build-up overloads. like a light switch. 


Cutler-Hammer Safetybreakers offer 
non-interchangeabhility provision 


The all new Safetybreaker is your 
best buy for every job... yes, even 
those that call for non-interchange 
able circuit breakers. The non- 
interchangeability feature of the 
C-H Safetybreaker is an integral 
part of its all-new design... not 
a mere design modification, There 
are no extra parts or adapters to 
be added each time a breaker is 
installed ... no mounting ping or 
tabs to be removed ... no chance 
for errors—you can’t make a mis- 
take... no additional expense to 


you during installation. 


install the new Cutler- Hammer Safetybreakt 
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Now available in every needed size and type of 
service entrance and load center; Cutler-Hammer 
Safetybreakers range in size from 2 to 42 cir- 
cuits; 40 to 200 ampere capacity; series, parallel, 
and split-bus construction; single phase 3 wire 
and three phase 4 wire. 


Write today for the new “‘Safety- 
breaker Selection Guide"’. You'll find 
it most interesting and informative. 
Ask for Publication ED125-L241. 
Cutler-Hammer inc., Milwaukee 1, 
Wisconsin 


CUTLER-HAMMER, 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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HOSE CONNECTIONS for water-cooled 
primary coils on stationary and movable 
cores terminate in fittings high up on 
back of control panel. System was de- 
signed to limit ground current through 
water system to less than | ma. 


pressure without sweating of the 
conductors or the cooling system. 
Rubber hose connects the copper 
tubing in the coils to an intake and 
exhaust manifold placed high on the 
back of the control cabinet above 
the unit. This was done to permit 
installation of only safe lengths of 
hose and to limit the ground current 
through the water system to less 
than one milliampere. 


Build Racks 
To Store Wire 


Storage of small reels of appli- 
ance wire and partially used coils 
of building wire is a problem that 
every electrical contractor has to 
contend with. Not only is it neces- 
sary to have an adequate means of 
storing and de-reeling lengths of 
portable type cords (such as appli- 
ance cords, lamp cords and drop 
cords) ; it is most important that a 
means be devised to store the par- 
tially used coils of building wire 
returned from jobs. 

The racks, bins or methods used 
for either purpose will vary be- 
tween shops, but all serve to achieve 
a common goal—to provide a visible 
means of storage that does not re- 
quire a great deal of usable floor 
space and at the same time is 
readily accessible. Convenience and 
space saving are not, however, the 
main advantages of these shop-built 
devices. Reduction in waste and 
time saving should be the basic end 
results. 


ANCHORING AND DRILLING DEVICES FOR 
FASTENING ANYTHING TO MASONRY 


ANCHORS 
HOLDING POWER 
OF MASONRY 


Economical all around 


Elastic compression absorbs shock, vibration 
© Made without plastics: won’t wilt with heat, crack from cold 
NOW branded ‘'RAWL’’, numbered with screw size 


SABER-TOOTH drill-n-anchor 
—DURATHERM heat-treated 


plus a full line of other 
MASONRY ANCHORS, DRILLS, ACCESSORIES 


RAW L 


PRODUCTS 


are all described in this pocket-size 48-page ‘‘Masonry Anchoring Handbook", 


drills fast © holds tight _- 


For FREE copy, mail coupon to: 


Cet lee ©). Gy) Oe O ONey Oe 8 Ol ©) Oh ee 16 Sey ge #8 


The RAWLPLUG Company, Inc. 
212 Petersville Road, New Rochelle, N. Y. 


Please send my FREE ‘Masonry Anchoring Handbook’. 


CODA i ticnriiesart bea cpecttesivvavencesten des tepsenssteacnpese eraadpeoainsRerzeresbarcapametsepleepatesdapsavese 


QV BGI s icesits, wtaclcretaintavee tyes ics acpales vavusilense< dans axcdets Gsigssabastd vidas eypacsaSoxahiasseeo bsedieaady 


eeerereerereereereees 


. 
° 
° 
. 
. 
° 
. 
. 
. 
° 
. 
° 
° 
. 
. 
. 
. 


eo 0) eGo 6: 0 20 wm, 6 Oe oie e's Molle 4 6. SYS) 6 oe O5 60 a) 0 8 ops eae 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 133 


Efficiency and 
ilegance... 


with P&S 
focker Glo 


Throughout the beautiful and im- 
pressive Hilton Inn in New Orleans, 
modern Rocker-Glo switches by Pass 
& Seymour are on the job. Rocker-Glo 
is unique. It can be smoothly operated 
by pressing, rocking, rolling or simply 
nudging. Rocker-Glo is quiet in opera- 
tion and it glows in the dark. 


Rocker-Glo’s functional lines and 
soft beauty blend with any decor... 
add a touch of charm wherever used. 


Rocker-Glo AC switches can be 
used at full current rating on tungsten 
filament and flourescent loads. 


A specification grade switch, 15 and 
20 amps. 120/277 volts AC. 


Write for free literature, Dept. ECM-66A 


PASS & SEYMOUR, INC. 


HILTON INN 
NEW ORLEANS 


ARCHITECT 
GEORGE A. SAUNDERS, A.1.A. 


ELECTRICAL CONTRACTOR 
SHARP ELECTRIC 
GENERAL CONTRACTOR 
HOGAN BROS., INC. 


ELECTRICAL ENGINEER 
EDWARD J. YOERGER, P.E. 


No. 2201 Rocker-Glo Switch 


ea 
PERFORMANCE 
SPECIFIED 


® SYRACUSE 9,NEW YORK 


40 E, 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. . In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 


SLOTTED ANGLE FRAMING hangs from 
ceiling joists to support double rows of 
pipe-held reels that contain various sizes 
of portable cables plus all types of ap- 
pliance cords. The ceiling-hung rack be- 
sides presenting a visual display of the 
various sizes of wire in stock doesn’t 
take up valuable floor space. 


= 


VERTICAL PIPE-TYPE RACK constructed 
of VY-in. conduit is used to store par- 
tially used coils of small sizes of building 
wire returned to the shop from jobs. Each 
coil of wire is tagged as to its type and 
the number of feet of wire it contains. 
Owners say a great deal of waste has 
been eliminated since the construction of 
the rack because short ends and ‘‘scrap’’ 
coils of wire are now used up. 

Herd: for exarnple, is how a con- 
tracting firm in Jackson, Mich. used 
two types of shop-constructed racks 
to solve the above mentioned prob- 
lems of storing wire. For small 
reels (up to 18 in. in diameter) of 
portable type cords, slotted angle 
framing attached to the building’s 
first-floor ceiling joists supports one 
10-ft length of 4-in. conduit (for 
the lighter reels) and one 10-ft 
length of 1l-in. conduit (for the 
heavier reels). The various reels 
are slipped onto either of the two 
lengths of conduit through conyen- 
tional small-diameter holes in the 
reels’ centers. The two back-to-back 
rows of wire reels supported by the 
slotted angle framing material were 
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LARGER RACK on left side of photo is 
constructed of 34-in. conduit and is used 
to store coils of larger sizes of wire. Rack 
on right side of photo is the rear view of 
the section constructed of Y%-in. conduit. 
It is used to store partially used coils of 
smaller size building wire. Rack on left 
also details typical crossarm members. 


installed to hang directly over a 
storeroom work bench. Mounted to 
one end ofthe bench (not seen in 
photo) is a hand operated wire coil- 
ing reel and measuring meter. Since 
the reels holding the various types 
of wire rotate freely on their sup- 
porting conduits, wire selected from 
any one of the reels can be pulled 
off, passed through the measuring 
meter, and wound on the coiling 
reel until the amount or length de- 
sired is obtained. 

For storing partially used coils of 
building wire returned to their 
shop the Electric Maintenance and 
Repair Company has built two 12- 
by 14-ft sections of vertical pipe- 
type racks. The first rack, which is 
used to store smaller sizes of wire, 
consists of nine vertical 12-ft 
welded lengths of 4-in. conduit 
spaced on 20-in. centers. The nine 
conduit lengths are supported from 
a ceiling stringer by 3-in. pipe 
hooks which are threaded to the top 
ends of the conduits. The pipe 
hooks installed on the 12-ft sections 
of conduit are connected to 3-in. 
eye bolts that are threaded into 
beam clamps set 20 in. apart on the 
steel ceiling girder. For rigidity, 
and to keep the vertical conduits on 
center, each length is welded at its 
base to a 14-ft horizontal section of 
#-in. conduit that is anchored to the 
shop’s concrete floor. 

Jutting from the front and the 
back of each vertical section of con- 
duit are six }-in. pipe crossarms 
mounted on 18-in. centers. The 
crossarms, which are welded in 
position, measure 12 in. from center 
to each of their ends. It is these 
arms that the partially used coils 
of building wire are stored on. Be- 
fore the coils are placed on the rack 


Built 
lO 


vices are designed to give 
trouble-free service no matter 
how tough the going gets. 
TURNLOK devices are avail- 
able in 10 and 20 Amperes, 2-, 
8-, and 4-wire types: recep- 
tacles, connectors and caps. 


All P&S TURNLOK devices 
have extra large head binding 
screws and ample wireways 
for quick, easy wiring. Ar- 
mored sections are anchored 
securely. Cap blades. are 
positioned accurately. Con- 


tacts are anchored securely. © 


Fastening screws in connec- 
tors are secured in body ... 


cannot fall out in wiring. Rat- — 


¥ 


ings are plainly visible. 


For information about Pos 


TURNLOK Line, write Dept. : 


ECM-66B. 


P&§S TURNLOK wiring de- 


> TURNLOK 


7313 : J 


PASS & SEYMOUR, INC. 
® SYRACUSE 9, NEW YORK ee 


= 


60 E. 42nd St. New York 17, N.Y. 1440 N. Pulaski’Rd., Chicago 51, III. in Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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KRALOY PVC RIGID CONDUIT 
before encasement in 
concrete slab. Its mirror- 


CONTRACTORS REPORT INSTALLATION COSTS 
_ CUT 20% USING KRALOY PVC RIGID CONDUIT 
«+e st PVC Conduit with U/L Listing * 


Because of its extreme light weight and ease of handling, cutting and 
joining, the use of KRALoY pyc conpuIT allows appreciable savings over 


| aluminum, KRALOY’s many advantages make it the ideal conduit. 
_ KRALOY’s mirror-smooth interior walls make fishing easier, and it can 


customer’s complete satisfaction, remember that KRALOY is rust-proof, 
pit-proof, non-magnetic, non-sparking, and won’t support combustion. 
_ Consider the dollars to be saved using u/t listed* KRALoy—its trouble- 
free characteristics—and you'll insist on KRALOY PVC conpbuIT for your 
_ next job. Send the coupon today for the full story on KRALOy—the only 
_ Pvc conduit with u/t listing*! 


| NOTE THESE WEIGHT COMPARISONS (LBS.) 


KRALOY PVC CON- 
DUIT is sold only 
through wholesale 
electrical supply 
houses, 


Gentlemen: Please send me your new Brochure on 
KraLoy PVC Conpurr which gives complete information 
and installation directions 
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City. 


State 
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_ NO CONDUIT REPLACES 


*For direct under- 
ground burial or 
encased in concrete. 


use of other conduit. Approximately % the weight of steel, % that of | 


be cut and joined with simple tools and solvent cement. For your | 


smooth interior walls | 
make fishing easier. | 


arms, however, they are measured 
and tagged as to their type and the. 
exact number of feet of wire that 
each contains. The 3-in. by 3-in. 
tips welded onto the ends of each 
arm at a 45 degree angle prevent 


' the coils from falling off. 


The second rack, which is used to 
store the larger sizes of wire, is 
located directly behind the first rack 
with just enough space between the 
two to allow for a pass-through 
aisle. This rack is built along the 
same lines as the one just described 
except for these modifications. Since 
the second rack is constructed to 
hold coils of large-size wire, it is 
built with #-in. conduits spaced on 
24-in. centers. A #-in. pipe is also 
used for this section’s crossarms. 
There are only five arms on a verti- 
cal conduit, and they too are spaced 
on 24-in. centers. And, instead of 
supporting the conduit rack by the 
hook arrangement used in the first 
section, this rack’s vertical con- 
duits are welded at their top end 
to 7-ft pieces of #-in. angle irons 
that are supported from steel cross 
struts spaced 7 ft apart. 


Special DC Breaker 
for Rolling Mills 


A high-speed, de circuit breaker, 
which limits buildup of fault cur- 
rents within 0.006 second, pro- 
vides the fast action required for 
protection of the main drive motor 
and generator of a Sendzimir roll- 
ing mill at The Stanley Works, New 
Britain, Conn. 

The breaker, a type FB current- 
limiting unit made by I-T-E Circuit 
Breaker Co., Philadelphia, was de- 
veloped specifically for such appli- 
cations, where high-speed protec- 
tion of de circuits is required. 

The Sendzimir mill rolls both 
high and low carbon strip steel up 
to 1500 ft per min. In the event of 
a jam-up or ‘‘crash,” the main drive 
motor could stall, causing a rapid 
rise in armature current. By limit- 
ing fault current before it can go 
beyond a safe level, the breaker 
eliminates any possibility of seri- 
ous damage to the motor and gen- 
erator. 

Kssentially, the mill consists of a 
set of driven rolls with a winding 
reel at each end carrying steel 
strip. The work rolls are driven by 
a 1750-hp, 450/850-rpm, direct-con- 
nected motor. Each of the two 
winding reels is driven by two mo- 
tors, one rated at 300 hp, and the 
other at 600 hp, both 400/1200 rpm. 
An adjustable-voltage control sys- 


136 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


q 1g 


Tape 


Sticks tight quick . S 
Stays tight longer! 


BULL DOG sticks tight with split-second speed, 
yet protects circuits for years. It has the high 
dielectric strength you want. Resists aging, tem- 
perature extremes, moisture, dryness ... other 
severe environmental conditions. 


Get the tape that’s proved itself on more jobs 
— longer than any other tape on the market. 
Get BULL DOG. 


MAKE BULL DOG 
YOUR PET TAPE... for every purpose 
@ FRICTION 
@ RUBBER 
¢ PLASTIC 


Sold only 
through verified 
wholesalers 


BOSTON WOVEN HOSE & RUBBER COMPANY — 


DIV. OF AMERICAN BILTRITE RUBBER CO., INC. 


BOSTON 


BOSTON 3, MASS, 
Also manufacturers of Garden Hose Matting - Stair Treads - Automotive Hose 
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... and for 


NEARBY 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 
FREE TOOL INSPECTION 


Ri no cost, 


no obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
“repair work. 


You’ll find the loca- 
tion of the nearest 

: B&D repair facility 
in the Yellow Pages under ‘“‘Tools- 
Electric,” or write for address to: 
THE BLACK & DECKER MFc. Co., 
Dept. 1206-S, Towson 4, Md. 


See Tools-Electric 
~Yellow Pages-for 
Service & Sales 


Quality Tool Service 


HIGH-SPEED, DC CIRCUIT BREAKER protects Sendzimir mill’s main drive motor 
and generator from damage in the event of a jam by limiting fault current before 


it can exceed a safe level. 


The two-pole, type FB breaker has one pole calibrated 


for forward direction overcurrent tripping, and the other pole for reverse: 


: Se 


oe 


SENDZIMIR MILL at The Stanley Works, New Britain, Conn., rolls both high- and 
low-carbon strip steel to precision tolerances as fine as 0.0002 of an in. 


The 


strip, from coils weighing as much as 15,000 Ib, runs through the reversing mill 


up to 1500 fpm. 
current-limiting de circuit breaker. 


tem on the main drive provides 
variable speed control from low 
threading speed to any desired run- 
ning speed up to 1500 fpm. 

Voltage is supplied by a four- 
unit motor-generator set. And 
mounted coaxially with a 3000-hp, 
720-rpm synchronous motor are 
three separately excited dc gener- 
ators. Two of the generators are 
rated 750 kw at 720 rpm, and the 
third unit 1500 kw, 720 rpm. 

Each 750-kw generator supplies 
power to the motors of one winding 
reel. The 1500-kw generator pow- 
ers the motor of the work rolls. In 
the event of a “crash,” the two-pole 
FB breaker will instantly discon- 
nect the circuit between the main 
drive motor and its generator, 

Being a reversing mill, strips are 
rolled alternately forward and back- 


Electrical motors and generators are protected by a high-speed, 


ward. Because direction of the mo- _ 
tors is changed by reversing the 
voltage of the generators, the two-- 
pole #B breaker has one pole cali- 
brated for forward overcurrent 
tripping and the other pole for re- 
verse overcurrent. 

At this mill steel can be cold- 
rolled to a tolerance of 0.0002 in. 
It incorporates automatic screw-_ 
down control and X-ray gauges 
with automatic recording and con- 
trol units to insure uniform quality 
and extreme accuracy. 

Successful operation of the high- 
precision mill depends upon reliabil- 
ity and continuity of operation of 
these driving units, which were 
supplied by the Elliott Company of) 
N. Y. In operation for over a year, 
this million-dollar mill operates 24 
hrs a day, six days a week. 
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you Pe BE SURE...1F ITS \ Vestinghouse 
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Detailed analysis of power requirements by a team of electrical experts produced a highly reliable, 
efficient distribution system that assures uninterrupted service throughout Candlestick Park. Check- 
ing system specifications: Spence Pors, Westinghouse Distributor Salesman; Electrical Contractor 
G. F. Brayer of Brayer Electric Company; C. L. Harney, General Contractor; L. E. Patton, Consult- 
ing Electrical Engineer; H. G. Dechene of Brayer Electric Company; and D. G. Hartman, West- 
inghouse Sales Engineer. 


America’s newest baseball arena, Candlestick Park, is Powered-Up for maximum nighttime “see- 
ability” and “playability” with 1147 Westinghouse Type VRC-20, 1500-watt floodlights mounted on 
eight towers, all approximately 200 feet high. A strikingly designed wind baffle tops the massive 
concrete stadium that blends well with the modern design of these lighting standards. The spun 
aluminum floodlight reflectors are mounted on swing-over brackets with automatic latch for mainte- 
nance ease. Under direction of Westinghouse Lighting Engineer Reed Hansen (photo right), all 
floodlights were spotted on the ground prior to erection of towers. This preplanning helped consid- 
erably in cutting installation cost. 

J-94144-2 


n Francisco’s Giants batted a 3 to 1 victory to 
ugurate their bright new home in the West, 
ndlestick Park—one of the nation’s finest, best- 
hted baseball arenas. 
0 boost “‘seeability” and “playability” at night, 
47 1500-watt Westinghouse floodlights were in- 
lled, to furnish 400 million candle power for one 
the best lighted stadiums in America. All flood- 
ts were spotted on the ground, which saved on 
tallation costs. And operation of all stadium 
hting was made extremely convenient. A central 
el controls field, seating, main corridor and 
arking lot lighting. Thorough consideration of the 
wer requirements of other nighttime sports, like 
ball, prompted provision for future expansion 
the park’s power system. 


Electrical team Powers-Up Giants’ new stadium 
for adequate, failure-free operation 


During the planning and erection of Candlestick 
Park, extensive consideration was given to its pow- 
er requirements. The electrical contractor teamed 
up with the consulting electrical engineer, West- 
inghouse electrical distributor and engineers for 
close cooperation with the architect. Preplanning 
disclosed that eight Westinghouse power centers 
spaced around the stadium would provide the most 
economical, efficient method of distributing power 
for stadium lighting and other electrical equipment. 

(cont.) 
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Economical power distribution for 
Candlestick Park was achieved with 
eight Westinghouse unitized power 
centers ranging from 750 kva to 225 
kva, all with provision for expansion 
When required. Each power center 
steps 12-kv primary power down to 
120/208 volts to serve lights and elec- 
frical equipment. Inspecting AB and 
B feeder breakers are: M. P. Bus- 
, Westinghouse Area Sales Man- 
r; C. L. Harney and L, E. Patton. ~ 


Motor control and protection is af- 
forded by the Westinghouse motor 
control center under examination by 
J. R. Miller, Westinghouse Sales En- 
gineer; Spence Pors and G. F. Brayer. 
This control center groups all motor 
controls together in interchangeable, 
space-saving, easily installed modular 
units. Breakers in CDP distribution 
anelboard at left protect against 
aults in the power circuits of mechan- 


ical equipment area of new stadium. ~ 


A 45-kva Type DT-3 dry-type trans- 
former steps 120/208-volt, three-phase 
power up to 480 volts for parking lot 
lighting. Compact and maintenance- 
free, these lightweight transformers 
can be placed in most any out-of-the- 
way, nonpremium space. Candlestick 
Park’s transformer, inspected by L. E. 
Patton and J. R. Miller, is located in 
a lamp storage area behind one of the 
eight power centers, ii 
: ae, % 


Electrical team Powers-Up Giants (cont.) 


Westinghouse products were chosen for Candlestick Park for 
their ability to provide dependable, uninterrupted service. For 
information about how Westinghouse electrical equipment can 
meet your needs and help you Build Business Electrically— 
contact your nearest Westinghouse distribution outlet. Or 
write, Westinghouse Electric Corporation, Box 868, Pittsburgh 


30, Pennsylvania. J-94144-4 


OWNER: San Francisco Stadium Inc., for City and County of San Francisco 


ARCHITECT-ENGINEER: John S. Bolles, San Francisco 
E. Elmore Hutchison, San Francisco 


CONSULTING ELECTRICAL ENGINEER: Lyle E. Patton, San Francisco 
GENERAL CONTRACTOR: Chas. L. Harney, Inc., San Francisco 
ELECTRICAL CONTRACTOR: Brayer Electric Co., San Francisco 


WESTINGHOUSE DISTRIBUTOR: Westinghouse Electric Supply Co., 
San Francisco 


you CAN BE SURE...1F ITS \ \ estinghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 


Reliable auxiliary equipment is found through- 
out Candlestick Park. Above, the control line-up 
contains a CAF-322, 240-volt, 60-amp fused 
safety switch; Class 11-206, Size 1 combination 
Life-Line® motor starter; and two Class 11-206, 
Size 2 combination Life-Line motor starters on 
one of which E. R. Reynolds, Job Foreman for 
Brayer Electric, makes an adjustment, and 
below he checks a Westinghouse 3-hp, Frame 
213 Life-Line “A” compressor motor. Its open 
dripproof frame provides plus protection with 
openings facing, down. High starting and break- 
down torques inherent in compressor design of 
the Life-Line “A” motors assure adequate air 


supply. 


I Ae eS a ee 


Electrical component and 


accessories 


100-ft showroom sparks 
counter sales at Electric 


Maintenance & Repair 


Co., Jackson, Mich. 


ERCHANDISING is an im- 
portant adjunct to the overall 
business operation of the Elec- 

tric Maintenance & Repair Com- 
pany serving industrial and rural 
farm areas around Jackson, Mich. 
As an electrical maintenance or- 
ganization, the firm is a distributor 
for nine major electrical equip- 
ment manufacturers and a dealer 
for a number of other companies. 
Its customer services include main- 
tenance of a substantial inventory 
of motors, controls, spare parts; 
wiring supplies; contracting; and 
retail counter sales of component 
parts and equipment. 


WINDOW DISPLAY of electrical equipment includes such 
items as sump pumps, extension lights, moters, and portable 
generators. Note storage space under window platform. 


display 


ELECTRICAL CONSTRUCTION AND MAXNTENANCE 


in 


JACKSON HOME of Electric Maintenance & Repair Company. 


Show- 


room area faces main thoroughfare, 


Shop owners Fred and “Gus” 
Bahlau feel that repair work leads 
to counter sales and vice versa. 
Operating experience bears this 
out. They also realize that effec- 
tively displayed equipment helps 
initiate and close sales which other- 
wise might be lost. There is definite 
psychological advantage in having 
a customer see and inspect equip- 
ment in which he is interested. 
And there is the. plus value of im- 
pulse buying on the part of a brows- 
ing customer who might have 
passed up a purchase if he had not 
spotted the item in the shop. 

With this philosophy as_ back- 


cabinet. 


/ 


MULTI-TIER slotted-angle framework forms motor-storage 
alcove. Glass case in foreground serves as counter and display 


ground, the Bahlau’s set up an at- 
tractive 100-ft long showroom with 
a tasteful display of electrical equip- 
ment and accessories. The area 
extends a silent invitation to the 
customer to “come in, look around 
and pick out what you want, need 
or may need.” Two counter men 
and a stock man stand ready to 
handle the business of this depart- 
ment. 


The long, uninterrupted show 


window facing the street has a sill- 
height display platform with stor- 
age space underneath. On the op- 
posite side of the rectangular room 
are counter display cases and free- 
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among men who know portable cord! 


Yes, more electrical contractors and maintenance 

men specify Royal than any other portable cord in its 

class! Why? The reason is simple, but important to 

men with jobs that depend on the quality, safety and 

durability of the flexible cord they use: every foot of 

ROYAL cord and cable meets the high-performance 
: standards you need on the job. 


Your wholesaler stocks a complete range of Royal 
types and sizes — rubber, neoprene and plastic 
jacketed cords, power cables, thermostat cable, 
lamp and fixture wires, machine tool wires, and 
heavy-duty “POWR-KORD” extensions. All made 
right, priced right, packaged right — quick 

and easy to use! 


Next time you order cords, specify ROYAL... 
preferred by electrical men everywhere! 


ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 


| 
| 4 
: oS fg Royal Electric Company (Quebec) Ltd. 
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+ + + an assoctate of Pointe-Claire, Quebec 
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PEG BOARD mounting of motor control 
items provides high degree of flexibility 
in display arrangement. Items can be 
quickly added or removed as required. 


FRED A. BAHLAU, co-owner of EM&R, 
firmly believes counter sales are a natural 
supplement to a motor repair business. 


OFFICE AREA has pine paneling, flush 
wall cabinets, and plenty of work space. 


standing motor and equipment stor- 
age racks. To maintain a high de- 
gree of flexibility in shelf spacing 
and display arrangement, peg board 
and slotted angle framing are used 
to advantage. Motor stocks are 
stored on 2-in. plywood shelves sup- 
ported by multi-tiered slotted angle 
yacks extending from floor to ceil- 
ing. Full lines of disconnect, mag- 
netic, limit, and drum switches and 
pushbutton controls are attractively 
displayed on 8- and 4-ft peg boards. 

EM&R management is confident 
this showroom venture will pay off 
in more business and more satisfied 
customers. It’s all part of a basic 
premise that if you make it easy 
for a customer to do business with 
you, both you and he will benefit 
therefrom. This philosophy of con- 
sideration also applies to internal 
organization where office employees 
work in quiet surroundings. 
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Motorized Dereeler 
For Lamination Stock 


Motor repair shops generally pos- 
sess a diversity of talent and inge- 
nuity that permit them to boost the 
efficiency of their own operations 
and increase customer service. When 
an unusual customer request or 
shop problem arises, they invari- 
ably come up with a practical, time- 
saving answer. When time is espe- 
cially pressing, or needed equipment 
is not readily available, they build 
their own to solve any immediate 
specific production problem. 

This is normal procedure at the 
motor repair division of Barker- 
Fowler Electric Company in Lan- 
sing, Mich. A recent customer order 
involved the development and con- 
struction of a duplex induction heat- 
ing unit to be used in the production 
of automobile brake drums. Among 
a variety of shop operations was 
the cutting of hundreds of different 
size transformer steel laminations 
on a power shear. To speed up the 
work, this phase of construction 
was put on a production-line basis. 

A total of six coils of 0.014 in. 
silicone transformer steel (M-7 
transformer iron with a C-10 coat- 
ing) was ordered. Each coil was 
11 in. wide and weighed 1,000 lb. 
Unit design called for ten different 
lamination lengths ranging from 34 
in. to 30 in. A mechanical counter 
actuated by the shear blade tallied 
the number of cuts in each size 
category. The main problem was to 
devise a continuous pay-out method 
that a single operator could syn- 
chronize with the power shear op- 
eration. Under the supervision of 
manager Mason VY. Green, B-F 
mechanics developed a motorized 


MOTORIZED DEREELER for heavy coils 
of lamination steel incorporates collap- 
sible wood reel friction-driven by rubber- 
tired wheel on a gear-head motor. Note 
wood-pallet base for assembly; also foot- 
switch control. Movable ‘‘control table’ 
at left is clamped to shear table. 


STONCO ELECTRIC PRODUCTS CO. ® KENILWORTH, NEW JERSEY ; 


Don't let the styling of STONCO’s new ‘‘Award Series’’ fool you. These are 
outdoor bullets. Solid cast aluminum. Completely weatherproof. ‘‘Air-condi- 
tioned’’ for cooler, cleaner operation. The only truly decorative floodlights 
designed specifically for any outdoor application. 


B Big internal heat-dissipating fins. 


ASTONCO “Cushion-Seal” — high-temper- 
ature live silicone-rubber weatherseal. Pro- 
tects in any fixture position, even face-up. 


fy Epoxy-cured finishes stay factory-fresh 
through severest weather. Resist salt-spray, 
corrosives. 

| 2 Degree-marked pre-aiming quadrant. 
Al Deep-gripping serrated teeth for focus 
lock-in. 

4 | Full-circle vented ribs (pat. pend.) — pull 
a moving, cooling air-stream up through 
the fixture and out. 


17 | Plenty of grip-space between lamp and 
shield. 


8 Lifetime cast aluminum — with that solid 
heft indoor units just don’t have. 


A COMPLETE LINE FOR 75W-300W REFLEC- @ The Award Series is now on display at 
TOR LAMPS Single or cluster fixtures in 3 
distinctive styles, wide range of finishes. 
For ceilings, walls, under eaves . . . all ex- 
teriors requiring a high-degree of architec- 
tural and color fidelity. 


your STONCO distributor. Look for it. 


@® Write today for Award Series catalog: 
Section A-3. — 


@ See Sweet's Architectural file: 33a/ST, 


CLUSTER LIGHTS zy 
POWER BEAMS is 
VAPORTIGHT # — 
BOXES and FITTINGS 
EMERGENCY PORTABLES © 
7 


ar 
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Fire detection is big business! 
Cash in now with Kidde equipment! 


For years, schools, public buildings, businesses and 
homes have been waiting for an inexpensive, depend- 
able fire detection system approved by U.L. and F.M. 
Now you can sell them this vital detection system at a 
reasonable price. When you sell a Kidde fire detection 
system and install it yourself, there are thousands of 
dollars in potential profits for you. 


And, selling Kidde, you can be sure that you’re selling 
quality. For more than 30 years, Kidde has been the 
leader in fire safety. It’s aname you and your customers 
can trust! 


Find out more about Kidde fire detection components— 
and how you can use them to cash in on these most prof- 
itable markets! For more details, write Kidde today. 


; Kidde Fyrindex detectors. Self-resetting, fast-acting, easy — 
to install. Fixed-temperature units each protect up to 225 
i sq. ft. Rate-of-temperature-rise models protect to 900 sq. ft. 
_ Combination rate-of-rise, fixed-temperature units each pro- 
; tect 2500 square feet. All U.L. and/or F.M. approved. — 


Control, rectifier, zone 
annunciator panels con- 
tained in one cabinet. 
Monitors up to ten zones. 
12or24y dc . 


Kidde weatherproof 
alarm bells — 6”, 8’, 
and 10” diameter. 
U.L.-approved. 


Manual alarm pull for ~ 
one or more stations. 


a 6veé (4 Kidde Ultrasonic & Detection Alarms, Inc. 
‘y Sy SY ss > 
SOR 685 Brigkton Road, Clifton, New Jersey 


A Subsidiary of Walter Kidde & Company, Inc., Belleville 9, N. J. 
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PERFECT ALIGNMENT of dereeler, con- 
trol table and power shear assure con- 
trolled pay-out of steel and ‘’square”’ cuts. 
Steel passes through guide-trough on way ~ 
to shear. Note proximity of shear and 
dereeler control for one-man synchronized 
operation. 


CLOSEUP OF REEL assembly showing 
smaller pressure disc on left and large 
driving disc on right. Adjustment of four 
through-bolts k2eps coil from slipping on 
reel. Tire on g2ar-head motor rotates reel) 
through frictional contact. 


dereeler which fed the steel over ai 
control bench to the front of the 
power shear. : : 

To support the coiled steel, a slip- 
proot, friction-drive, wedge-type, 
collapsible wood reel was designed. 
The drive-dise on one side was 
made of two 30-in. diameter pieces 
of $-in plywood placed back-to-back 
This, in turn, supported a smaller 
disc (four pieces of #-in. plywood) 
with a series of tapered slides to fi” 
inside the steel coil. The other hal} 
of the reel consisted of a simila} 
disc which was removable. All ree 
components rotated on a 14-in. dil 
ameter steel shaft supported by twe 
reel pedestals. Internal wedge pres 
sure on the coil was provided by 
adjustment on four through-bolt 
which tied the reel assembly tc 
gether. Four set-screw collars 0 
the reel shaft aligned and centere) 
the coiled steel between pedestal: # 
Sleeve bearings on the reel shal 
permitted free rotation. Reel pe 


HAND-SCREW ADJUSTMENT on motor 
base assures maintenance of proper con- 
tact between tire and reel disc for effec- 
‘tive pay-out of lamination steel. 


estals were securely fastened to a 
built-up platform on a wood pallet 
base which also contained the drive- 
motor. 

The friction-drive assembly con- 
sisted of a 12-in. diameter pneu- 
matic-tire wheel (boat trailer type) 
keyed to the shaft of a 4-hp, 440- 
volt, 3-phase, gear-head motor with 

'a shaft speed of 16 rpm. A hand- 
screw adjustable base on the motor 
permitted proper contact between 
tire and reel drive-disc. Motor 
and reel rotation were controlled 
through a footswitch, magnetic 
contactor and _ reversible drum 
switch combination. 

With the control table in this 
position and securely clamped to 
the shear table, one mechanic could 
effectively synchronize shear opera- 
tion with steel pay-out. He used 

his left hand to operate the shear 

control button, his right hand to 

_ channel the steel through a guide- 
trough on the table in front of him, 
and his foot to operate the dereeler. 

The trough, with its retaining 

sides. slanting inward, assured 

_ “square” cuts; kept the steel flat 

as it passed under the shear blade; 

q prevented hazardous buckling or 

_ snaking if a jam-up occurred or the 

end of the coil was reached. 

i 


_ PICTURES are an effective sales tool, be- 
lieves R. B. Romanoff, president, Roman- 
off Electric Motor Service, Inc., now 
_ located in a 60,000-sq-ft, 3-story building 
in Toledo, Ohio. He uses both conven- 
tional and Polaroid cameras to photograph 
rebuilt and rewound equipment and spe- 
cial equipment assemblies. 


headaches 


Wagner Repair Kits are two-way remedies that take the 
headaches out of minor motor repair jobs. 


1. YOU SPEED YOUR WORK—lhere’s no time lost hunting 
for individual parts. You save time in filling out orders and 
billing. Every part you need comes in one package. 


2. YOU DO A BETTER JOB—A\l parts are genuine Wagner 

replacement parts: They fit right because they re exact 

duplicates of the original parts. You do the job in jig time 
. satisfy customers better. 


Kit SA-2399 is for Wagner RA and KA motors in the 56, 
57 or 65 frame sizes. Kit SA-2393 is for Wagner RB and rK 


motors in the same frame sizes. Order a supply of each now. 


CARRY A STOCK OF WAGNER MOTORS... 
BUILD NEW MOTOR SALES 


Cash in when customers bring you motors that are not worth 
repairing... sell them Wagner Replacement Motors. Carry 
them in stock. You'll profit more, both in new motor sales 
and in time you can devote to better paying repair jobs. 


6413 PLYMOUTH AVENUE, ST. LOUIS 32, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATLONS OR PARTS DISTRIBUTORS 
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Wasner Electric Corporation 
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the main characteristic of every Sorgel dry-type transformer Is... 


Still setting the industry’s pace for lowest sound 
levels .. . Sorgel’s New 1960 Line features addi- 
tional reductions in size and weight! 


A great many independent authorities agree that 
Sorgel Sound Rated Dry-Type Transformers have 
historically been the industry’s Quiet Quality line. 
Biggest human reason why: Men with a desire for 
excellence make Quiet Quality a crusade at Sorgel. 
Significant results: (1) The industry’s lowest sound 
level. (2) Unexcelled overload capacity. (3) Un- 
equalled operating efficiency. (4) Long range 
economy. Proof: Certified tests and case history 
engineering data, furnished upon request, substan- 


tiate Sorgel’s Quiet Quality performance. Customer 1500 Kva, 3-phase, e Sone 
benefits: Complete satisfaction and appreciation. 12,000 volt unit substation with — 
automatic fan cooling system to increase — 
Sorgel also offers these proven advantages: capacity 33%, primary fused load break switch, 
| secondary metering with main fused switch and semi-drawout 
® Lower Copper Loss — Coils are liberally designed fusible feeder air circuit breakers. 


for the most effective use of the latest develop- 
ments in insulating materials, have large air ducts 
for low hot spot temperature and are vacuum- 
impregnated to provide a co-ordinated insulation 
system. 


® Lower Core Loss— Cores are designed with the 

industry’s lowest magnetic flux densities, result- 
| ing in low core loss and the lowest sound level. 
| Entire unit is secured within a substantial frame. 
| Large units are mounted on vibration dampers to 
minimize vibration transmission to adjacent areas. 


® Quicker, Easier Installation—The enclosure is self- 
supporting and entrance can be made on sides, 
top, bottom, or back. Connecting is made easier 
by means of solderless connectors on terminal 
blocks in roomy connection compartments. Units 
up to 75 Kva single phase and 45 Kva 3 phase 
are furnished for interchangeable wall or floor 
mounting. 


The same quiet SORGEL transformers are also 45 Kva 3-phase transformer with taps. 
incorporated in substations. Procurable with any ed Tg Ma OF tek hehe 
type or make of switchgear, or from any electrical ront panel removed, showing interior. 
manufacturer. Contact Sor gel today for the Double 
“Q” in dry-type transformers . . . Quiet Quality. 


. _ Complete Line for Every purnese up to 10, 000 Kas up ‘to 15,000 Volts, 


Including Special Transtormers and $ viene Reactors 
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FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers ae tee ee = a = = ——— 


St*ptoducts on which more. information is | Please send me without obligation further information about the following: wee 
Be ced’ Product News and Product Briefs, Item Number 
® CATALOGS, BULLETINS AND ENGINEER- | Lee] a es) peg pi] Se) Lay Ls 
ING DATA: j Catalogs and Bulletins, Item Number 


Use second line of boxes. Insert item numbers a eae ena ta et Bea ee [3 


Advertisement on Page 


| | | | 


of literature desired. 


® ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 


NAME Bea ence ticeeieccr stem as to cee che emer TITLES. . 3S eerie 

COMPANY 6.0.50 a oro sieve oeishdiS wie 0 ote aiee vacavel ar cla a cinereus tal ae 
mation is desired. Where more than one ad- 

ADDRESS = isciscs civic cad eroisiese! fords ee tueteuepetaeie ne’ s, uietere coat 


vertisement appears on the page, include the 
ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER SEPTEMBER 1, 1960 


} 
{ 
j 
| 
f 
| 
! 
| 
\ 
! 
! 
{ 
of advertisements on which additional infor- 
t 
if 
! 
| 
’ . *,¢ { 
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i 

| 
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IMPORTANT... 


Your Name and address will be reproduced and sent 
@ PLEASE PRINT LEGIBLY to the appropriate manufacturers. Illegible or incom- 


| : oa 
© ee ACK Gk DARK BLUE INK plete addresses may result in your not receiving the 


information you desire. 
® DO NOT USE PENCIL OR RUBBER’ STAMP 
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(1) 

A new line of circuit breakers, 
called .C-H Safetybreaker, blends 
with any decor. Electronically cali- 
brated, the protective device pro- 
vides positive circuit protection 
from direct shorts and build-up 
overloads via magnetic-thermal 
tripping action. The primary mag- 
netic arrangement will trip under 
severe short circuit or overload con- 
ditions. Safetybreaker handles op- 
erate like a light switch with only 
two positions, on and off. They 
range in size from 2 to 42 circuits; 
40- to 200-amp capacity ; series, par- 
allel and split-bus construction; 
single-phase 3-wire and 3-phase 
4-wire. Publication ED-125 is avail- 
able. 

Cutler-Hammer, Inc., 315 N. 12th 
St., Milwaukee, Wis. 


Circuit Breakers 


Ground Detector 
Ground detector alarm equip- 


(2) 


\ 

F ment consists of Type GDA resistor 
type ground detector and Type 
Ae 


DP indicator and alarm unit, and 
meets NEC and: NFPA require- 
ments for detecting circuit grounds 
in anesthetizing locations. Ground 
contact indicator will respond when 
any conductor of system becomes 


capacitive reactance of any value 


; 

fi 

b 

sf 

i . 

_ grounded through a resistance or a 


 tizing 


location remains lighted 
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Product News 


while system is isolated from 
ground, but an adjacent red signal 
lamp and an audible alarm signal 
are energized when indicator re- 
sponds to leakage current. Signal 
may be silenced by a momentary 
pushbutton switch. 


Crouse-Hinds Company, Syra- 
Use IRON =) -Yee 
Transformers (3) 


Redesign of a full line of distri- 
h-‘ion equipment transformers has 
been completed. Units, both conven- 
tional 300 to 2500 kva, and space- 
saving stacker-type units 1123 to 
225 kva, are designed for use as in- 
tegral distribution center trans- 
formers or as load center unit sub- 
station transformers to step down 
plant distribution voltage to utiliza- 
tion voltages. Both are available oil 
or Pyranol filled. 

General Electric Co., Schenectady 
Bye 


(4) 


Cutter and Crimper 


This cable cutter and crimper is 
a simple hydraulic ram in which 
oil pressure activates a hardened 
steel cutting blade. The forward 
edge of tool is constructed with a 
hook-like section which permits the 
operator to pry a cable away from 
flat surfaces, separating it from 
others in the group, and which then 
firmly seats the cable for the cut- 
ting process. The cutting blade 
moves forward under pressure, 
severing the cable with smooth, 
clean edges. Copper cables up to 
j-in. accommodated. Crimping is 
equally simple. Operator replaces 
the cutting blade with two crimp- 
ing dies. Then, with connector 
sleeve in place over the cable sepa- 
ration, the connector is seated in 
the aperture and pressure applied. 
The result is a tight coupling. 

Welsbach Equipment Co., Inc., 
1500 Walnut St., Philadelphia 2, 
Pa. 


Limit Switches (5) 


For applications where large 
quantities of oil and coolant are 
present, a line of potted limit 
switches which excludes all foreign 
materials and liquids has been de- 
veloped. Switches are pre-wired, 
and conduit entrances are then 
sealed with epoxy resin. All Type 
AW and Type T limit switches can 
be furnished in the new design. 
Four Nod. 14 wires 5 ft long are fur- 
nished as standard parts. Special 
screws can be supplied to prevent 
access to inside the enclosure by 
unqualified persons. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


(6) 


A new line of built-in, fan-forced 
heaters designed for installation in 
“add-on rooms,” Basement family 
rooms, shops, or any place in the 
home where extra heat is needed. 
The built-in thermostat gives auto- 
matic room temperature control. 
Beige color grille and satin alumi- 
num frame fits with any color 
scheme. Four models in new line 
have ratings ranging from 1500 to 
4000 watts and develop from 5,120 
to 13,650 Btu. All are rated 240 
volts and are 20% in. high, 16 in. 
wide, and 42 in. deep. 

Emerson Electric Mfg. Co., 8100 


Heaters 


Florissant Ave., St. Louis 36, Mo, 
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Leading contractors use 


INSIST ON THE 


RED TIP FASTENER WITH THE QQ TOP 


O : 
QO oun marHiEsON 


FRiamset*Fastening System 
WINCHESTER-WESTERN DIV. 


Whenever plans 

call for fastening into 

concrete or steel, Ramset does the 

i0b in a split-second. Ramset powder- 
actuated fastening has proved far more 
efficient and economical than old- fashioned 
methods. With Ramset you're assured 

of quick, easy fastening, even under the 
toughest conditions... and every 

fastener is guaranteed! 

Ramset offers an amazing variety of rugged 
Red Tip fasteners and dependable powder 
charges... just right for every application. 
This wide selection of fasteners and charges 
means you pay only for what you need... you 
get lowest in-place fastener cost with Ramet! 

Call your Ramset dealer (under ‘‘Tools’’ 
Yellow Pages) today, or write direct to anes 
out how Ramset can save you money. 


+ 285-F WINCHESTER AVE. - NEW HAVEN 4, CONN. 


for 


into concrete 
or steel 


Transformers (7) 


New distribution transformers 
rated at 25 kva, 2400 and 7200 
volts, that operate at 65°C are 
called “Hi-Load-65.” Despite higher 
operating temperature of units, 
same thermal overload capacity, 
180% of nameplate on CSP units, 
as the 55°C transformer is offered. 
This is possible because of the com- 
bination of reduced loss ratio; new 
high-temperature insulating oil 
with a higher flash and boiling 
point, which is completely compat- 
ible with existing transformer in- 
sulating oil; and development of an 
improved Insuldur insulation sys- 
tem which permits higher operat- 
ing temperatures without loss of 
life expectancy as compared to 
conventional transformers 

Westinghouse Electric Corp., 
P. O. Bow 2099, Pittsburgh 30, Pa. 


Motors 

Tube-cooled air-to-air heat ex- 
changer motors, in sizes up to 2000 
hp, are built in standard enclosed 
construction for use in non-hazard- 
ous locations and in explosion-proof 
construction with UL Class 1, 
Group D label for use in hazardous 
locations. Tube-cooled motors are 
designed to operate in unfavorable 
environmental conditions, provid- 
ing protection against excessive 
moisture, oil vapor, chemicals, al- 
kalies, coolant and air-borne dust, 
sand, dirt, and metallic particles. 


Tube-cooled motors have applica- 
tion in industries such as_petro- 
leum, chemical, mining and pri- 
mary metal processing, machine 
tool, pulp and paper. Other fea- 
tures include an effective cooling 
system, corrosion-resistant con- 
struction, capsule-type split-sleeve 
bearings, and pressure lubricating 
systems with oil level indicators. 
Bulletin No. 2400 is available. 

Louis Allis Co., Milwaukee 1, 
Wis. 


Housing (9) 


An all-aluminum, explosion-proof 
manual motor starter housing is 
available. Housings in the GMMS 
series are equipped with mounting 
lugs for convenient installation, 
and a large screw-type cover for 
easy access. A set screw on cover 
maintains proper alignment of the 
control buttons with starter motor. 
They are front operated. New 

housings are suitable for custom 
hub arrangements. 

Killark Electric Manufacturing 
Co., 3940 Haston Ave., St. Louis 18, 
Mo. 


Utility Truck Body (10) 


Seven new service-utility bodies 
designed specifically for light-duty 
trucks are offered in four conven- 
tional and _ three- completely-en- 
closed models. Heavy-duty corru- 
gated steel floors, full-length drip 
mouldings, completely - enclosed 
wheel housings and double panel, 
electrically welded steel compart- 
ment doors. All bodies offer 483 in. 
of space between compartment 
sides. Conventional models are 
available in 79-, 823-, 89- and 100- 
in. lengths. Enclosed models, with 
locking double rear doors, are of- 
fered in 823-, 89- and 100-in. 
lengths. The 824-in. bodies are de- 
signed for the International 
Travelette, which features a six- 
man cab. Catalog is available. 

International Harvester Co., 180 

_N. Michigan Ave., Chicago 1, Ill. 


CAN YOU COUNT THE 
CONVENIENCE OUTLETS 


IN THIS LABORATORY? 


xg 


PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED. 


ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 
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‘8 ONE Fue 

=  WIREMOLD 
SCREWDRIVER 


to every contractor or 
engineer who sends in his 
guesstimate of the number 
of outlets in the absolutely 
unretouched photo at left. 
(Two screwdrivers for each 
correct answer! Nobody 
ever loses with Wiremold!) 
PLUS A CERTIFICATE 
THAT PROVES YOU ARE A 
GENUINE ELECTRICAL 
EAGLE-EYE! 


YOU HAVE TO LOOK TO 
FIND THEM IN A PICTURE 
BUT THEY’RE ALWAYS 

SO HANDY IN PLUGMOLD 
That’s why contractors like 
PLUGMOLD. It’s so easy 

to install; makes every job 
look so good. The customer 


is always right — always 
satisfied—with PLUGMOLD. 


"et 


and remember: PLUGMOLD GIVES 
MORE OUTLETS FOR LESS MONEY 


WirewMoOLD” 


THE WIREMOLD COMPANY » HARTFORD 10, CONN. 


raise 

efficiency 
and lower costs 
with 


ROLLING 
SCAFFOLDS 


by PS CGO; 


steel...“Trouble Saver’® 
Rolling Scaffolds are erected from 
simple, easy-to-assemble parts. 
End frames, 2’, 3’ or 5’ wide, are 
joined by pivoted diagonal braces 
to form the basic unit. Additional 
frames are placed on top of the 
original basic unit by means of 
sprockets. 


or aluminum... Sectional 
Scaffolds (illustrated) are erected 
from separate frames, braces, and 
stairways. Base dimensions are 
4’6” x 6’. Ladder Scaffolds, 29” or 
4’6” wide, available in 6’, 8’ or 10’ 
spans with ladders 4’, 5'4” and 6'7” 
high. ‘““Fold-A-Way” Scaffolds go 
up without acrobatics, flip-flops. 
Base unit 7’ high, sections 6’. Base 
—4'6” x 6’. 


When maintenance or repair goes above 
arm's reach, you can control costs with 
PS CO. Rolling Scaffolds . . . all bearing 
U.L. Label. 


Write for Bulletin G-205RR 


38-21 12th Street, Dept. ECM, 


‘ CAFFOLDING (E)..1m. 


Long Island City 1, New York 


1550 Dayton St., Chicago 22 © Branches in all principal cities * 6931 Stanford Ave., Los Angeles 1 
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Ceiling Fixture (11) 


A new Heat-a-Vent Lite, the all- 
in-one bathroom fixture that is a 
ceiling heater, circulating fan, an 
exhaust fan and light. Curve of 
cast aluminum grille and air dif- 
fuser blends’ into a new larger lens 
for maximum lighting. Unit ex- 
tends 34 in. from ceiling. Installa- 
tion features a plug-in “B’’ unit, 
anodized aluminum ceiling ring to 
hide edges of rough plaster and 
new one piece grille with removable 
lens. Pre-wired switch has flexible 
leads. Fixture has two blades, pro- 
peller for circulating warm air and 
blower wheel to exhaust odors and 
steam. Exhaust louver automati- 
cally closes when heater is turned 
on. Enclosed armored heating ele- 
ment is thermal protected to pre- 
vent overheating, 

NuTone, Inc., Cincinnati 27, Ohio 


Safety Switches 

New red-handled safety switches 
rated 100 amps or more can be in- 
stalled with line lugs at top or bot- 
tom. When line conductors enter 
switch from below, this feature 
eliminates the need to loop wires 
the full lengths of the enclosure, 
thereby reducing the amount of 
wire used to complete the installa- 
tion. By means of a simple modifi- 
cation, switch mechanism and on- 
off nameplate are reversed. En- 
closure itself is then inverted so 
that line lugs are at bottom, while 
outwardly the device maintains its 
conventional operating position. 


(12) 
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Up to 36 ft of 350 MCM can be 
saved on a twin conductor installa- 
tion of a 600-amp, 3-pole G-E 
switch when the reversed mecha- 
nism feature is utilized. Bulletin 
CPD-74 is-available. 

General Electric Co., Circuit Pro- 
tective Devices Dept., Plainville, 
Conn. 


Baseboard Heaters (13) 


Four new models of electric hot- 
water baseboard heatérs feature a 
water system that is permanently 


_ weld-sealed against leakage so that 


water cannot escape or evaporate. 
Anti-freeze, supplied in liquid pro- 
tects unit to 35° below zero when 
not in use. Heat limit control has 
been positively connected to water 
chamber that contains heating ele- 
ment, giving fail-proof control 
against over-heating. 

International Oil Burner Co., 


3800 Park Ave., St. Louis 10, Mo. 


Circuit Breaker (14) 


A new molded case circuit 
breaker for residential, commercial 
and light industrial applications. 
Design incorporates expanded han- 
dles on 2- and 3-pole models, run- 
ning full width of breaker, which 
provide extra gripping area for 
easier manual operation. Other fea- 
tures are isolating air barriers, a 
new low instantaneous trip and 
load-side arc venting. Breaker is 
available in two basic models, EQ-P 
for plug-in connection and EQ-B 
for bolted connection. Breaker is 
built in ratings from 10 through 
100 amps continuous-current at 120 
and 240 volts ac. Models in 1- 2- 
and 3-polesare available. Breakers 
have quick-make and quick-break 
action for manual _ operation. 
Breaker handle operates on a trip- 
free principle to prevent holding 
contacts from staying closed on a 
fault. All EQ-P and EQ-B breakers 
have straight-in load connectors. 
All multi-pole models have common 
trip action to prevent single phas- 
ing. 

I-T-E Circuit Breaker Company, 
Philadelphia, Pa. 
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teel City SLOTTED ANGLE F 


with “Mark and Measure’’ lines 


Uy 


4 


The specially designed portable Steel 
City Cutter cuts all three sizes of RIGHT 
ANGLE cleanly with one easy stroke. 


Simplifies planning, cutting, erecting! 


Steel City’s RIGHT ANGLE”, in addition to a special mark on 
3” centers, is line-marked every 3/4,” to provide greater refinement 
in cutting and to assure accuracy — faster —in assembly. The 
RIGHT ANGLE portable cutter features a fixed locating pin 
for cutting at 3” marks and an exclusive movable pin for cutting 
at 34” marks. 

The RIGHT ANGLE method of structural framing simplifies 
the building of structures . . . permits utilization of available 


space to the fullest extent. 
RIGHT ANGLE* IN 3 SIZES 


*trade name 
A size, weight, and strength for Every Job 


we peg 


Light Duty 
RA-150 15 gauge 
1%” x 1%” x .067" 


Extra Heavy Duty 
RA-300 12 gauge 
1548” x 34%” x .104” 


Heavy Duty 
RA-225 14 gauge 
158” x 2%” x .080” 


Sold through wholesale distribution only! 


Write for bulletin RA-1 or see our catalog in Sweet's files 


STEEL CITY ELECTRIC COMPANY 


A Subsidiary of American-Marietta Company 
Pins BB URIGHIS SG. RAi. 
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200-AMPERE CAPACITY 


IN THIS SIZE 


Whether you’re interested in service entrance equipment or a safety 


switch, you need look no farther than this newest Heinemann circuit 
breaker unit. 


Far smaller than comparably-rated fused pull-outs, it carries a big 


200-ampere load—consistently, without any allowances for ambient 
temperature. De-rating—or any form of temperature compensation—is 
simply unnecessary. The breaker is magnetically actuated; there’s not a 


thermal element to be found. You can put this equipment next to heat | 


lines, or inside a snow bank; it will always carry full-rated current, always 
trip as specified. 

And it’s easy to install. Wiring space is plentiful. So are knockouts 
(you can run-in conduit from any angle). Solderless screw-type connec- 
tors are another time-saver. 

Rated at 120/240V AC, two- or three-wire service, this unit is 
available with indoor or raintight, tamperproof outdoor enclosures. Either 
way, it costs less than what you are used to paying for fused equipment 
with 200-ampere capacity after de-rating. 

For full information send for Bulletin 1003 


HEINEMANN ELECTRIC COMPANY 


132 PLUM STREET . TRENTON 2, N. J. 


Connectors (15) 


A complete line of Ark-trol elec; 
trical connectors for environment- 
resistant plugs and_ receptacles. 
Type RPE connectors are moisture- 
proof, shock-insulated, dust-tight, 
and corrosion-resistant. Type RPC 
circuit-breaking connectors have all 
the features of RPE plus ability to 
break circuits under full rated load. 
They operate in a temperature 
range of minus 80°F to plus 225°F, 
and withstand pressure of 300 psi 
internal. | 

Crouse-Hinds Company, Syracuse 
LN ak 


’ 


Transformer (16). 


New PMT Series offers pad- 
mounted transformers especially 
designed for residential under- 
ground distribution systems. Trans- 
former installs above ground on a 
cement pad and is completely pro- 
tected and self-contained in a cabi- 
net. There are separate low and 
high voltage compartments in the 
cabinet. A single door allows access: 
to low voltage compartment, with 
an insulating panel closing high) 
voltage side for protection of per- 
sonnel. Cabinets and primary lines) 
can be installed whenever conven- 
jent, with transformer and second- 
ary services installed later. An oil- 
immersed, load breaking, primary 
selector switch, located in high volt- 
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age Pata bartinent: allows sectional- 
izing at each PMT unit to isolate 
cable faults and maintain service 
during repairs. Cabinet accommo- 
dates all ratings from 15 through 
100 kva. 

Kuhlman Electric Co., 
ham, Mich. 


Birming- 


Fault Detector (17) 


New 3-phase fault detector indi- 
cates faults in any 3-phase power 
system and instantly provides 
warning by flashing lights and 
sounding a warning horn. This 
completely transistorized device de- 
tects even minute leakages from 
any phase to ground. Unit is com- 
pactly designed, requiring 113-in. 
by 144-in. wall space for mounting. 
It may be quickly and easily in- 
stalled by any maintenance man 
with regular tools. 

General Kinetics Corp., 3151 
Kenwood Ave., Burbank, Calif. 


Pipe Threader (18) 


New Sioux portable power pipe 
threader threads 4-in. to 4-in. pipe 
on the job or in the shop. Unit is 
powered by a # hp motor which 
drives at 530 rpm at stem reduced 
to 26 rpm tool output. Housing and 
motor mounts are of “Tuff Amaloy,” 
a ductile, aluminum alloy. It will 
thread bolts. With an auger it will 
dig holes. 

Albertson & Company, Inc., Sioux 
City, Iowa. 
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only CE plier gives you BOTH 


THESE POWER-GRIP FEATURES 


Machined, Undercut Channels. 
Smooth working, can’t slip 
under any load! 


Reinforcing flange 
for added strength 
where you need it! 


Pe on, 


Only CHANNELLOCK 
gives you these power- 
grip features. That’s 
why thousands of skilled 
mechanics—year 

in, year out—buy 
CHANNELLOCK in 
preference to any other 
plier. They prefer its 
terrific gripping power, 
its all ’round usefulness. 
And you will, too! Available 
in three jaw capacities: 
1%", 14%” and 2”. Ask your 
tool supplier for a genuine 
CHANNELLOCK Plier. 

If he’s out of them, ask him 
to order one for you. 


Write for oe of ee Line of Pliers 


CHAMPION DEARMENT. TOOL COMPANY 


MEADVILLE 76 PENNSYLVANIA 
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Onan Electri 


full power afte 


Pe eS 


Typical Onan torture test —tougher by far than normal usage—proves Gna s Spit to deliver on any job. 


Generous design assures longer life —Husky Onan 
has double the bearing area of many equivalent rated 
engines . . . plus larger, stronger crankshaft to mini- 
mize breakdown and to give you longer, trouble-free 
service between overhauls. 


MFG. X 


Exacting standards govern manufacture — Years 
of specialized experience and extensive testing facilities 
control the quality of Onan Power Plants. Over 1000 
different types and sizes of plants are produced by 
this same, careful method at Onan. 


Plant still delivers 


2,197 hour test run! 


wun equivalent of 487,888 miles... killed and started...tortured, tested, 
retested...Onan Test Plant #1068 still delivered full-rated power 


_ A grueling endurance test that lasted one 
_ year, nine months and 12 days could not 
' stop Onan Test Plant #1068. Develop- 
_ ment engineers used this production-built 
' unit as a testing laboratory. And after it 
_ was all over, it still generated the full 
rated power promised on the nameplate. 
' Proof that Onan’s exacting standards and 


is tested under all operating conditions 
which affect its performance. 


Hours of running in and testing under load 
are given every Onan before it is shipped. 
An independent testing laboratory retests 
Onan-tested Plants and certifies Onan test- 
ing methods—double assurance that every 


Onan will deliver its full nameplate rating. 
Only then does an Onan qualify for its 
Performance Certified Guarantee. 


q production testing give you a power plant 
with long, dependable service built in. 


Over 1,700 other endurance tests have 
_ been run by Onan development engineers. 
' Here’s where every design feature and 
_part had to prove itself before it could 
become a part of the Onan you buy. In 
' addition, every type and size Onan Plant 


You buy proven performance when you 
buy an Onan Plant. See your Onan repre- 
sentative. You'll find his name in the 
telephone classified section in every major 
city, or write direct. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 
qi 


tly installed 
ver the fi 


D. w. ONAN & SO 


Minneapolis 14. 44; NS INC, 


nnesota 


of Electric | 
Power Plants 


Leading Builder 


4 - ONAN & SONS INC., 2594 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN. | 
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NEOPRENE 


PRM US tel OE CT RCAL CORD AND CABLE 


has the ‘|| 


content in the 
industry 


The protecting outer jacket on Bronce 
66 Certified contains 67:32% Nea- 
prene—highest in the industry! This 
is’ why your Bronco 66 cables last 
longer, have greater resistance to oil, 
ozane, suntight, heat, flame, chem- 
icals, and abrasion, 


How do you Know your type SO cord 
or type W, G & Control cable is the 
best that can be had? 


Look For These Two Symbois of Certainty: 


1. Branding —‘‘Bronco 66 Certified — 
67.32% Neoprene” is molded* 
into the jacket at two-foot intervais. 

#@. Each carton and reel carries a reg- 
istered certification as to jacket 
contents signed by a professional 
engineer, When you find these 
guideposts, then you will know that 
you have the best, 


*U.S,PATENT #2867001 


We eerlifly that the jacket of, ad coud. 
mM er cable branded “Lbuonen 66 Aeopivens 
SH Cortifted: contaliia not less than G7, 92% 


of ene Aeuprene, 
WESTERN IysyLareo Wire (8%) 


gee et 


Registered Professional Engineer 


WHETERRA INSULATED WIRK CO, 
LOD ANGELES 68, CALIFORNIA 


Electric Heaters (19) 


An all-new line of electric base- 
board heaters, 500-, 750- and 1,000- 
watt densities are identically styled 
into 42-in. lengths to give a choice 
of 148, 214 or 286 watts per lineal 
foot for any room condition. Each 
heater has a thermal cutout that 
automatically cuts current should 
the unit overheat. Continuous 
cycles of automatic overheating and 
shutting off are avoided by a reset 
button which must be pushed to put 
the heater back into operation. Low 
surface temperatures have been re- 
tained in the new models—1,000 
unit has a maximum of 140°F; 750- 
watt unit, 125°F; 500-watt unit, 
102°F. 

Meier Electric Company, 3525 
East Washington St., Indianapolis 
Telia. 


Grounding Receptacles (20) 

A new duplex, safety-grounding 
receptacle called “T'winsafe” pro- 
tects both children and adults from 
dangerous electrical shock. First, 
it shunts current harmlessly away 
from metallic objects inserted in 
the slots by children or careless 
adults. Second, it has a U-shaped 
slot for/grounding power tools and 
appliances equipped with plugs hav- 
ing U-shaped grounding blade. The 
only time that current can flow out 
through the slots is when both 
blades of proper plug-in cap are 
firmly in place in receptacle. 

Harvey Hubbell, Inc., Bridge- 
port, Conn, 


Marker Lights (21) 


A new line of flush marker lights 
for airport runways, designed to 
combine safety with convenience. 
Lights extend 1 in., at their highest 
point, above the ground, and are 
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available in three styles. Type 
FMU gives a single light beam 
from the approach direction only. 
Type FMB provides two beams of 
light, and is used on runway edges 
or wide intersections. Type FMT 
provides blue light in all directions, 
and is used along the sides or 
center-line of a taxiway. New 


marker lights are so designed that 
planes may land on or run over 
them at high speeds without dam- 
aging them, and snow removable 
equipment may also pass over the 
lights without breaking them. 

Company, 


Crouse-Hinds Syra- 


mcusen ty Nek, 


Electric Heat (22) 


A full line of home electric heat- 
ing units specially designed to meet 
the needs of specific areas of a 
home. The full line consists of 
baseboard units, radiant wall insert 
heater, forced air wall insert heat- 
ers, radiant cable, and portable 
heaters. Baseboard units may be 
recessed directly into wall. They 
measure 73 in. high and 23 in. deep. 
They are provided in two lengths; 
48-in. section supplies 2972 Btu/ 
hr at 900 watts and 382-in. section 
supplies 2048 Btu/hr at 600 watts. 
Also available are corner sections 
for making inside or outside turns 
and a receptacle section. 

Fasco Industries, Inc., Rochester 
DIN ERY 


(23) 


Lighting Unit 

A new light-diffusing unit called 
“Island of Light,” is complete with 
hangers and aluminum frame, and 
features the Diffusa-Lite Vinylux 
plastic panel with curved matte sur- 
face. Convex and concave surface 
of Diffusa-Lite panel is for use in 
home, commercial and industrial in- 
stallations, and is adaptable to all 
types of architecture. Vertical 
panels which mount from frame 
and enclose lighting area to ceiling, 
are available. Panels are available 
in’ eight standard sizes from 3 by 
4 ft to 6 by 9 ft dimensions. The 
Vinylux plastic may also be pur- 
chased separately in rolls in widths 
of 18, 24 and 36 in. 

Diffusa-Lite Company, 
hocken, Pa. 


Consho- 
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Built-in, Pre-loaded Shock Absorber In Boom 
Cushions the Shock But Doesn’t Absorb the Power! 


IS DESIGNED FOR 

9 OUT OF 10 
TRENCHING 
JOBS 


The new self-propelled 
Davis T-66 is designed 
and produced to handle 
9 out of 10 trenching 
jobs after an exhaustive 
survey to users revealed 
what they wanted. 


ing it features positive traction, hydraulic variable speed drive, 
accurate speed control, hydraulic operated boom, and convenient — 
virtually effortless — operation. It digs 3” to 4” wide to 66” deep; or 
12” wide, 30” deep, and at varying widths and depths in between. 
Only two tooth combinations handle all digging widths. Trenching 
speed is from 1-ft. to 12-ft. per minute depending upon soil con- 
ditions. The low-cost angle backfill blade attaches to the boom and 
is hydraulically controlled. The T-66 has two-speed drive with instant 
forward or reverse, powered steering, independent left and right 
positive clutches and disc steering brakes for maneuverability in 
backfilling operations. Compact and only 37” wide, every one of its 
1350 Ibs. is packed with performance. Quality is built in every part. 
Still, it is priced less than you would expect. ASK ABOUT ITS 90- 
DAY UNCONDITIONAL GUARANTEE. 


Ss ae 


‘ Si ae hd ne SEND FOR FULLY ILLUSTRATED LITER- 
digs by itself where others 


/ re ATURE THAT TELLS HOW THE DAVIS 
DA won't because it is self- T-66 PAYS OFF FOR YOU in 33 WAYS! 
Jt propelled by a positive 


We. winch drive. aren mRERRDERTr rE 
; 4 

E 

i 


Oe des eared  DANTIGS NEEOCS a: tee 


>t, to 36” deep or 4” 
Ss wide, 18” deep. 1504 South McLean Bivd., Wichita 13, Kansas 


Please send me literature and name of my dis- 
tributor for the Davis T-66 Davis Pup. 
Davis Hustler Utility Trailer 


Utility Trailer de- 
signed to carry 
the T-66 and 
many other 

= items. 2000 Ib. 
Capacity, 48” x 
84” deck. 

Has low 
center of gravity and load equalization 
regardless of load distribution. 
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PLM Type 
ACSW Terminator 


Wet locations ? 


There’s a ion : 
fitting to fit the job! 


Terminating armored cable where a watertight cable entrance seal is needed? 
There’s a PLM terminating fitting designed to fit the job—as there is to fit 
almost any other indoor or outdoor mounting requirement! The Type ACSW 
Terminator shown provides a compound-filled, watertight entrance seal in 
any position for jacketed armored cable. Variations available for non-jacketed. 
Other types meet needs for flange mounting on pothead bases or switchgear, 
or for angular, bracket or other special mounting. 


PLM Terminating Fittings and Splicing Kits can speed up and simplify any 
cable installation or repair. Supplied for use with interlocked armored cable, 
non-metallic jacketed cable and lead-covered cable. PLM 52-page catalog 301 
contain full description and prices. Write for copy on your letterhead. 


TERMINATING AND 
i \V SPLICING ACCESSORIES 
| tad «Hue 


3875 WEST 150th STREET e CLEVELAND 11, OHIO 
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Wire Puller (24) 

A portable, hand-operated wire 
puller, called Porta-Puller, gives 
one man sufficient pull to 200-ft run 
through exposed or concealed con- 
duit up to 2-in. dia. Unit is 40 
in. overall and weighs 25 lb. Device 
finds added usage as a portable 
winch to hoist motors, fixtures, 
panels, conduit, ete. 

Fairfield Industries, W. Passaic 
Ave., Caldwell, N. J. 


Brackets (25) 

Aluminum brackets for lighting 
fixtures are available in_ opal 
spheres and opal cylinders for ceil- 
ing or wall mounting. Brackets are 
die-cast, designed for indoor or out- 
door use. All units are furnished 
with heat-resistant, water-tight 
neoprene gaskets. Globes for both 
types of units are in white opal 
glass. Spheres for ceiling and wall 
are one light, 150 watts. Cylinders 
for ceiling and wall are one light, 
100 watts. 

Halo , Lighting Products, Inc., 
4201 West Grand Ave., Chicago 51, 
Til. 


Fuse (26) 


Buss low-peak fuses are capable 
of safely interrupting fault currents 
up to 200,000 amps, limiting let- 
thru current to low values and hold- 
ing 500% load for minimum of ten 
seconds. Circuits can be fused close 
to their normal current load, and 
motor-starting currents or other 
harmless overloads will not cause 
the fuse to blow. On heavy fault 
currents, the fuse opens so rapidly 
the fault current cannot build up to 
a damaging peak. Electrical sys- 
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tems can now be designed so that 
starting with main fuse and drop- 
ping down to a 15-amp size, the pro- 
tective devices at any point through- 
out the whole system will be ca- 
pable of safely interrupting a fault 
current of 200,000 amps rms sym- 
metrical. Fuses fit standard 
switches and panelboards. Avail- 
able from 15 to 600 amps in both 
250- and 600-volt ranges. Applica- 
tions for this fuse include provid- 
ing individual burnout protection 
to motors, solenoids or transform- 
ers as well as giving overload and 
short-circuit protection to circuit 
conductors. 

Bussmann Mfg. Div., McGraw- 
Edison Co., University at Jeffer- 
son, St. Lowis 7, Mo. 


Utility Bodies 

A new series of job-planned util- 
ity bodies, called the 964 Series, 
are for the 1960 Chevrolet and GMC 
#-ton chassis. Front storage com- 
partments have been increased in 
length and lowered. Bodies meas- 
ure 96 in. in overall length to con- 
form with increased cab-to-axle 
dimensions of these makes. Newly- 
designed body provides a lower cen- 
ter of gravity. There are adjustable 
and removable dividers and remov- 
able shelves in the weather-tight 
storage compartments. 

Reading Body Works, Inc., Read- 
ing, Pa. 


(27) 


(28) 


“Wafer Thin” 50 line is a com- 
pact code-regulated exit sign. It 
features aluminum construction 
with precision-stenciled face or 
glass inscription panels, 2-circuit 
wiring for either incandescent or 
fluorescent lamps, for 120- or 277- 
volt systems, and integral down- 
light, providing illumination of 
doorway in event of an emergency. 
Designer-styled for surface, wall, 
ceiling, pendant, extending bracket 
or recessed mounting, with satin 
aluminum finish and baked-on, clear 
lacquer protective coating. 

McPhilben Lighting, Inc., 1329 
Willoughby Ave., Brooklyn 37, 
V3 Y. 


Exit Signs 


ressionciian pmemreo an 


She's presenting 

big news next 
w month about an 
*@ exclusive new 
development 
in conduit! 


WATCH FO 
THE LADY 
_IN WHITE 


: Le 374 

5 67 8 91011 
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eld th Saag ay PIMA ODM ASA RABET 


Meeting Your 
Me Rigid Specifications: 


el , La 
U- GROUND 


A complete line of 8-wire 
grounding devices — caps and 
receptacles. 


\ 


 LEvwitron 
SPECIFICATION GRADE 


Look for a LEVITON 5000 number on 
the devices you specify. It proves that 
you are getting a LEVITON Specifica- 
tion Grade device—your assurance of 
top quality and dependability. 


#5521 


ey 


Ca 
QUIET SWITCHES 


A full line of 15 A and Heavy 
Duty 20 A—AC Quiet Switches. 


¢ 


aN 


{ A] 


a #5112 


hi LEV-O-LOCK 

A full line of 2, 3, 4-wire devices 
in 10, 20, 80 amp. ratings... for 
dependable connections. (Push- 
turn-it’s Lev-O-Locked! ) 


vy, 
v1’ : we 


your best jobs are done with . 


LEVITON MANUFACTURING COMPANY, INC. 


Brooklyn 22, N. Y. 
Chicago * Los Angeles * Leviton (Canada) Limited, Montreal 
For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORP. 
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Contactor (29) 


A new 600-amp ac contactor, 
Type GP, for ae electric circuits. 
Contactor has an ac operating mag- 
net and is insulated for a maximum 
of 600 volts. Designed for continu- 
ous duty, the ac coils operate the 
contactor at 85% to 110% of rated 
coil voltage. Unit can be mounted 
on steel and is available in 2- or 3- 
pole, front- or rear-connected as- 
semblies, with or without arc 
quenchers. A permanent air gap is 
built into new structure to provide 
sufficient reluctance in magnetic 
path to insure a positive dropout on 
de-energization. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Po. 


Power /Pumps (30) 


Two new high-pressure power 
pumps, No. 797E-TA and No, 
797VE-TA are designed specifically 
to speed operation on a wide variety 
of hydraulically activated equip- 
ment. No. 797E-TA features radial- 
type pump with two diametrically 
opposed pistons driven by a drive 
shaft. A 4-way spool-type control 
valve, mounted on top of pump unit, 
controls high-pressure advance of 
ram and low-pressure return. Valve 
control handle is spring centered 
and has three positions: advance, 
neutral, and return. Neutral po- 
sition holds ram pressure. No. 
797VE-TA is identical to No. 797E- 
TA but includes an auxiliary low- 
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pressure pump mounted on top of 
pump housing. Both have pump and 
power unit mounted on an angle 
iron base. 

Greenlee Tool Co., Rockford, Ill. 


Ceiling Fixture (31) 

A new fluorescent ceiling fixture, 
called “Corona,” is for commercial 
and residential lighting. Surface or 
stem-mounted fixture with re- 
gressed housing; unit is shallow, 
3? in. deep. Units may be installed 
individually or in continuous runs. 
Range of four sizes: 54 by 54 in.; 
16 by 54 in.; 82 by 54 in.; and 30 
by 380 in. Unit fully enclosed; 
shielding assembly swings down 
from either side for easy cleaning 
and relamping. 

Lightolier Incorporated, Jersey 
(CUO INE Ak 


Motors (32) 


This line of 3-phase, squirrel- 
cage induction motors has been ex- 
panded to include sizes from 4% to 
125 hp. “Multiguard” protection, a 
specially compounded thermoset- 
ting plastic used to encapsulate and 
impregnate the stator, will be in- 
cluded on all motor sizes. Bearing 
and fabricated steel end bell design 
permit operating motor with shaft 
in either horizontal or vertical posi- 
tion. Sealed housing has a reser- 
voir for grease storage and facili- 
ties for regreasing. Entire motor is 
coated inside and out with a vinyl 
based primer and an acid resistant 
paint. 

Lincoln Electric Company, 22801 
St. Clair Ave., Cleveland 17, Ohio 


FITTING 
FROM oe 
MW ELECTR 


100 — 150 — or 200 amp capacity, one house or a hundred, 
you'll do the job faster, better with M&W Mast Kits and 
Entrance Fittings. KITS meet rigid utility specs for dura- 
bility and reliability. Mast fittings are listed by U.L. and 
C.S.A. Complete line includes kits for 1%, 1%, 2 and 2% 
inch conduit. ENTRANCE: FITTINGS available in kit form 
(or as separate fittings) for cable sizes of 3 no. 3 through 
3 no. 4/0. Send for latest M&W Catalog. 


The M. & W. ELECTRIC MFG. CO., Inc. 


EAST PALESTINE, 
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Outlets (33) 


New 8-wire Electrostrip, provid- 
ing electrical outlets anywhere 
along its length, is designed to meet 
electrical code requirements for 
equipment grounding. Manufac- 
tured especially for use with appli- 
ance and office machines, it contains 
provisions for equipment ground- 
ing. The 8-wire Electrostrip will 
also aceept both two- and three- 
prong plugs. Electrostrip, a flexible 
multiple outlet assembly made of 
new extruded polyvinyl] chloride, is 
rated 20 amps, 125 volts ac and is 
listed by UL. It mounts easily on 
any surface and is so designed to 
locate and relocate receptacles any- 
where you wish. 

BullDog Hlectric Products Div., 
I-T-H Circuit Breaker Company, 
Bow 177, Detroit 82, Mich. 


(34) 


A new oven-type plate heater 
bank assembly for air-conditioning 
ducts. Designated as Model 2-PO- 
AD, heater provides high capacity, 
low-watt density heat-exchange, 
with fast heat-up and with min- 
imum restriction to air flow. Heater 
bank assembly, consisting of flat- 
plate-heaters mounted in tandem, 
can be made in varying heights, 
lengths and widths for installa- 
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tion in any size air duct, All 
heater surfaces are plated sheet 
steel and are electrically insulated. 
Heater plate thicknesses are 1s in.; 
distance between plates is deter- 
mined by heating requirements. 
Heater banks can be connected for 
single-phase or 3-phase, 208, 220 or 
440 volts. Heating coils are mica- 
insulated from sheet-steel plate 
coverings. Heater bank is easily 
installed in existing systems. 
Electric Heater Specialty Co., 21 
Fast 8th St., New York 8, N. Y. 


(35) 


Mounting space requirements 
have been halved by new molded 
case cireuit breaker, designated 
FJ-frame. It provides the ratings 
and features of J-frame in same 
physical size as that of FJ-frame 
units. Width of FJ breaker is 44 
in., length 10 in. and depth 47% in, 
I'J-frame breakers are available in 
2- and 38-pole construction in cur- 
rent ratings of 70 to 225 amps, volt- 
ages of 600 volts ac and 250 volts 
de. They are available in ET ther- 
mal-magnetie types and ETI in- 
stantaneous magnetic-only types 
with non-interchangeable trip. 
Standard features include enclosed 
terminals and front adjustable in- 
stantaneous trips. Pressure wire 
connectors, which will accommodate 
aluminum or copper conductors up 
to 800 MCM, are available for front 
connection of breakers in panel- 
boards, individual enclosures and 
control cabinets. Rear connecting 
studs and plug-in connector as- 
semblies are available for switch- 
board mounting. 

I-T-E Cirewit Breaker Co., Phila- 
delphia, Pa. 


Circuit Breaker 


(36) 


A new epoxy adhesive that will 
enable an electrician to install a 
junction box in two minutes on tile 
or masonry walls or ceilings has 
been introduced. Coated with the 
adhesive, a junction box will remain 
on the wall, without sliding, after 
it has been held in place for five 
seconds. The new material is called 
Permacel Junction Box Mount. 
About 8 oz of material is enclosed 
in the divided cup package which is 
sufficient to mount eight to ten 4- 
by 4-in. junction boxes. The epoxy 
resin, after it has been mixed, re- 
mains usable for about 80 minutes. 
Curing time, at 70°, is three to four 
hours, Electrical box and mounting 
surface must be clean and oil free. 

Permacel, a division of Johnson 
& Johnson, Brunswick, N. J. 


Epoxy Adhesive 


(37) 


A new pole top service disconnect 
switch, which can expand 60- or 
100-amp service to 200 amps has 
been introduced. Two models are 
available, with or without a 200- 
amp current transformer. Each 
weatherproof switch is equipped 
with a 200-amp 2-pole magnetic trip 
circuit breaker, which can be 
tripped or reset from ground level 
by means of an extended length op- 
erating handle. Operating handle 
can be locked in either off or on 
position. Keyhole type mounting on 
top simplifies installation. 

Midwest Electric Products, Man- 
kato, Minn, 


Disconnect Switch 


} : 
/ : 
Switch | (38) 
New 200-amp door operated 
switch was designed for the all- 
electric Housepower home. Width 
is 148 in. which means it will fit in 
between studs set 16 in. on cen- 
ter. This 200-amp fusible main 
is a 8-pole, 2-fuse, solid neutral, 
volts 120/240 ac service equipment 
device. It has 2-, 4- or 6-plug fuse 
circuits, also the plug fuse recep- 
tacles can be used for 240-volt 
heater circuits or 120 volts. Cabi- 
net is available in either surface or 
flush mounting. 
Wadsworth Electric Mfg. Co., 
Covington, Ky. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


Almost 50% 
Saving 

“Just around 
the bend’ 


— Take the oo 
, guesswork out of — 
‘. hand bending L 


Here’s Blackhawk’s new rigid 
and thinwall hand bender that 
makes perfect 45° and 90° 
bends. As accurate as a 
carpenter’s level, Blackhawk’s 
Level Berider has unique double 
“bubbles” to do the figuring — 
for you. You'll be amazed at 

the ease with which you make 
90° bends, offset bends, 
saddle bends, back-to-back 


| bends in Yo", 34” or 1” thinwall. 
We Aluminum alloy construction _ 
is lightweight, yet built y 

for hard work. Lo 


Talk about spectacular savings — you pocket more than $11 
per bend over other methods. This new Blackhawk bender 
pays for itself on just a couple of jobs. From then on it’s 
gravy all the way. 

This portable bender goes right to the job. Ton eliminate 
about half of the fittings, pipe threading and the time it 
takes to make connections. 

Bends aluminum! You make exact 90° bends in steel or 
aluminum conduit in a single operation. A protractor-type 
“Optik-Angle” gage accurately measures the degree of bend 
in progress. And these benders are easy to 


handle due to lightweight, aluminum alloy y . | Foolproof ratchet action makes 


tae) Ss ee eee 


~~ 


a ee ea 


Ratchet Rig ) 
Saves on “ells” 


construction, and lift-off frame top for quick perfect “ells,” eliminating the _ 
pipe insertion. extra expense of manufactured — 


CATALOG / MANUAL L-400 has full details ells. The rig is easy to operate 


on Blackhawk’s family of time-saving, Santee eon ee y 


money-saving pipe benders. . shoes are qui i 
L quickly interchange- 
| Write Dept. P-2060 today for your free copy. , fe» | able to bend rigid conduit or 


€=> BLACKHAWK: #382 


gage assures bending accuracy 
Ratchet Rig is either portable 
t j 
BLACKHAWK INDUSTRIAL DIVISION f 
13320 W. Reichert Pl., Butler, Wis. ee 


id Picky truck. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


| 
| 


a 


From °25 to $450 a 


How much oil do you use each day thread- 
| ing pipe, rod or conduit by hand or power 
drive? 

One-half pint? One gallon? If it winds up 
on the floor, you’re spending somewhere 
between $25 and $450 a year just for the 
privilege of cleaning up oil. 

The RIGZSILR saves that money for 
you... lets you use all the oil you should! 


@ Ends Oil Waste and Messy Floors—Costly 
oil is double screened and re-used again 


SBOE SONIA 


and again. 
@ Lengthens Die Life —Well oiled dies last 
longer, stay sharper . . . gives cleaner 


threads for fast, easy installation. 


The easy-to-carry RIFZXILR comes 
complete with a screened chip pan, circulat- 
ing oil reservoir and hose-connected hand 
pump-gun. See it... buy it at your local 
Supply House. You’ll be glad you did! 


FeIEeSIB Dark and Nu-Clear 
Thread Cutting Oils are available 
in convenient (4 ounce Nu-Clear 
only), 1 quart, 1 gallon, (2 gallon 
Nu-Clear only), 5 gallon, 30 
gallon and 55 gallon containers. 


year 


@ _@ be 
on Oil Alone... with a 
(Gi A Ee eee $ 


Costs 
Only 
$23, 20 


with 
2 gallons of 
RizaID 
Thread Cutting 
Oil! 


| 


| 


Limit Switches (39) 


New line of limit switches spe- 
cifically designed for applications 
on high-speed, precision production 
machines. Each switch is sealed to 
check seepage of oil, coolants, mois- 
ture and abrasive grit. Contacts are 
enclosed but visible. Switches, 
available in both surface and flush 
type mountings, are calibrated to 
control tolerances producing identi- 
cal operation of all switches. Parts 
and assemblies can be interchanged 
from switch to switch or replaced 
without affecting subsequent per- 
formance. Also available are 14 dif- 
ferent operating heads, including 
side and top pushbuttons, vertical 
and horizontal push rollers, adjust- 
able and fixed roller levers. Oper- 
ating heads may be mounted in any 
of four positions, 90 degrees apart. 
Booklet ED 148 is available. 

Cutler-Hammer, Inc., 228 N. 12th 
St., Milwaukee, Wis. 


Communication System (40) 


A new school communication sys- 
tem that provides five simultaneous 
channels of communication. The 
SS4000 system, utilizing transistor- 
ized components, provides two 
sound channels, electronic voice in- 
tercom, room-to-room telephone 
facilities, and time and alarm sig- 
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nals. A feature of the system is a 
miniaturized multiple time channel 
pegboard for tying in classrooms 
with any one of six programs of 
time signals. A classroom may be 
changed from one program to an- 
other by changing position of a 
single patch cord on front-accessible 
pegboard. This miniature unit is 
built into classroom selector panel. 
Control center, a desk-type console 
or a rack, may be located in general 
office or elsewhere in school. Prin- 
cipal and other administrators may 
converse with any classroom from 
their desks. An alarm panel con- 
tinuously monitors the signal-gen- 
erating components. “‘Hmergency- 
All Page” controls enable adminis- 
trator to automatically override all 
other programs and signals regard- 
less of how other controls may be 
set. For calls between classrooms 
and for confidential conversations 
with office, the full privacy room-to- 
room telephone system may be used. 

Executone, Inc., 415 Lexington 
Ave., New York 17, N. Y. 


Undercutter (41) 


Bench-type undercutter, Model 
H-9, handles armatures up to 17-in. 
dia. It uses either high-speed steel 
or carbide saws and V-cutters. 
Maximum distance between centers 
is 32 in., V-supports 35 in. Saw 
lifts out of slot on each return 
stroke. Other features include easy 
spindle-speed change for high-speed 
steel or carbide saws, cutting head 
carriage travel on ball-bushings on 
hardened steel rods, carriage tips to 
side to facilitate placing of arma- 
cures on V-supports, and stops are 
provided to limit saw travel. It 
measures 4 ft long by 2 ft wide by 
5 ft high including mounting bench. 
Two spindle sizes are available: 
fs-in, arbor for 4-in. dia. saws, Ys- 
in. arbor for saw §-in. dia or larger. 

Martindale Electric Co., 1875 
Hird Ave., Cleveland 7, Ohio 


Portable, Fast and Easy-to-Use, 
Low Cost. 1/8” to 2” Capacity; 
Power for up to 12’ Geared Tools 


Here’s such an amazing power 
package that you'll have to try it 
to believe it. It’s built around the 
compact, rugged RIZ&IB 300 Power 
Drive with famous RIZ&IB Speed 
Chuck that grips tight—forward 
or reverse, yet sets and releases 
easily by hand. Cam-action rear 
centering device holds even long 
lengths centered for perfect threads 
every time. Sturdy No. 1206 Stand 
folds for easy carrying . . . is extra 
rigid when in use. 


RIcalIp No. 310 Carriage, made 
of strong aluminum alloy, slides 
smoothly on drive support arms... 


holds die head and cutter ready for 


The Rid 


instant use. Snugs up tight to chuck 
for close threading and cut-off. 


RIZAaID 535 Quick-Opening Die 
Head, shown here, threads 4’ to 
2’ pipe with just 2 sets of dies... 
adjusts to size right in machine... 
no fumbling for right size threader 

. - no slow back-off. All other 
RIZalim Machine Pipe and Bolt 
Die Heads can be used. Add a 
RiIzetD No. 19 Nipple Chuck, and 
you can thread close nipples. 


RIEAID 360 full-floating Cutter has 
slide action that adjusts to all pipe 
irregularities . . . wide rolls for 
straight cuts at machine speed. 
Capacity: 4’’ to 2” pipe and con- 
duit—%"’ rod. E-1032 wheel for 
1” rod available. 


See and try this time-and-work-saving 
RII 300 group at your 
Supply House! 
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TYPICAL OF 


] vornish; drain and bake 


Two impregnations with polymerizing varnish, 


a 


Prehect core 


ond coils; submerge in 


until fhe varnish is 
fully cured. 


Cool unit; submerge 
in varnish; bake until 
completely cured. 


baked twice for utmost protection 


What makes a good transformer? For one thing—polymerizing varnish 
applied the Hevi-Duty way. It’s another reason why Hevi-Duty trans- 
formers—single and three-phase up to 3000 KVA—have long service 
life and provide extra protection during periodic overload conditions. 


At Hevi-Duty it’s standard practice to specially treat the core and 
coil with a moisture and corrosion resistant polymerizing varnish. It’s 
also standard practice to perform two separate baking operations. 
This assures complete and permanent impregnation so that there are 
no solvents given off after installation. Nor does the varnish soften 
under heat. Polymerization cross-links the varnish constituents, chang- 
ing the soluble, penetrating resins into an infusible, insoluble mass of 
extreme bonding strength that cannot soften or run at extreme tem- 
peratures. The bonded molecules produce a compound that is dry 
throughout the most compact of coils, eliminating all soft or sticky 
spots. The resultant transformer is highly resistant to corrosion and im- 
pervious to attack from chemical fumes, alkalis, acids, salt water and oil. 


Polymerizing varnish also has excellent dielectric properties and 
helps reduce the sound level by bonding the laminations and com- 
ponents together. 


Long drying and baking cycles and the use of polymerizing varnish 
are standard features on Hevi-Duty transformers. You can be sure 
of obtaining these features by specifying Hevi-Duty transformers or by 
writing the following into your specifications: ‘“Double Impregnate 
Coils and Core with Polymerizing Varnish; Bake until Varnish is 
Completely Cured.” 

For more information 
on Hevi-Duty Dry 

Type Transformer 
design features, write for 


B iP] Bulletins 100 and 200. 


TRANSFORMERS 


Controller (42) 


A de crane hoist controller, which 
operates on ac power, is available. 
Called Form HWR, it employs 
static rectifiers to supply de power 
to a series-wound motor and its 
series-wound brake. This arrange- 
ment, because of inherent “block- 
ing” characteristic of rectifiers, 
automatically increases motor 
stability for safe lowering of ex- 
treme overloads. Youngstown limit 
stops provide positive over-hoisting 
protection. 

Square D Company EC&M Div., 
4500 Lee Road, Cleveland 28, Ohio 


Electric Plant (43) 


A new remote-starting electric 
generating plant, designed specific- 
ally for home standby service. Hav- 
ing a rating of 2500 watts, the air- 
cooled 3600 rpm Model 205AJ is 
available in two different outputs: 
205AJ-1R provides 2500 watts of 
120-volt, 60-cycle, single-phase, 2- 
wire, ac; 205AJ-3R provides 2500 


watts of 120/240-volt, 60-cycle, 
single-phase, 3-wire, ac. For the 
smaller hospital or institution, 


hotels, apartment buildings and 
modern offices where there is a 
minor requirement for emergency 
electric power to light hallways and 


corridors, entrances and_ exits, 
Model 205AJ unit can be used. 

D. W. Onan & Sons, Inc., Minne- 
apolis 14, Minn. 


A DIVISION OF ic} —| BASIC PRODUCTS CORPORATION 


' HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Oyens, Electnc and Fuel + Laboratory Furnaces « Dry Type Transformers * Constant Current Regulators 
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[ | | One word explains the popularity 


of these switches... : 

og e@ 

Transformer (44) ae r nl : , 
Weatherproof luminous tube val ® 

transformer, a hermetically en- : ——— 
capsulated unit, has been intro- seg: 
duced. Temperature sensitive pot- 
ting compound previously used in Denison LOXSWITCH Limit Switches operate with the depend- 
such transformers has been re- ability of Old Faithful. Oil- and dust-tight features, superior 
placed with a thermosetting ma- 3 tiie : ! ; 
terial which cannot run or drip. It electrical characteristics and mechanical design result in 
is completely waterproof and im- three to five times longer life than comparable switches. 


pervious to shock and possesses di- 
electric properties and resistance to 
arc tracking exceeding UL require- 
ments. 

Jefferson Electric Company, Inc., 
Bellwood, III. 


L100W HEAVY DUTY LIMIT SWITCH 


@® 45 CIRCUIT ARRANGEMENTS. 


@ LONGEST CONTACT LIFE due to lowest 
impact of 2.5 grams and minimum “bounce”. 


@ WATER-, DUST- AND OIL-TIGHT, NEMA 12. 


| @ ONLY FOUR MOVING PARTS. 
Longer life, easier to maintain. 


@ 70° SAFETY OVERTRAVEL 
without use of extra springs or cams. 


@ OVER 150 LEVER STYLES. 


Outlet (45) MODEL M PRECISION LIMIT SWITCH 
Model 54 power outlet is designed } e LONG MECHANICAL LIFE 

for mobile home park and provides nylon latch mechanism. 

125/250-volt electrical service plus | 699 VOLT INDUSTRIAL CONTROL RATING. 


a panel for mounting a meter inside 
the weatherproof enclosure. @ COMPLETELY ISOLATED CIRCUITS, 
Weatherproof enclosure has a 50- | @ 6° TRIP DIFFERENTIAL, 

amp, 125/250-volt “Life-Line” park 50° overtravel in both directions. 
receptacle in the bottom, plus a 15- = @ PRECISION REPEATABILITY + .001”. 


pimp, 125-volt grounded duplex out- @ WATER-, OIL-, DUST-TIGHT — NEMA 12. 
let on inside panel. Overload pro- | 
tection for outlets is provided by a @ FULLY INTERCHANGEABLE 


fuse pullout and fuse holder. A with thousands of existing layouts. 


model is also available with a 50- ; 


An “A” base meter is easily 


Write for literature describing our complete fine. 


Anoka, Minn. 


| 

mounted on plywood subpanel. Box | Address R. B. DENISON MFG. .CO., 386 Broadway, Bedford, Ohio 
cover has a window for meter read- | . : 
ing. Cover can be padlocked. Junc- CSSA (gj SAUNSSNURSNNEREDSEESARSERSSESSRSSESRONO 
tion-Post for mounting unit is | 
available separately. Serving as a | D 2 Rl i SO RR L ox SWITCH 
junction box, post has pressure con-_ | Gussuumacnedll ” Gesmuanedsnmenmununiagaieaeniaanaanne 
nectors up to No. 4/0 wire. ot 

Hopman ~ Engineering — Corp., | Wire with LOXSWITCH and you wire for good! sl 
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General Electric 
1201 Glyptal’ 
Red Enamel Gives 


Fast Insulating Protection 


You get high dielectric strength plus tough physical and chem- 
ical protection—quickly and easily—when you apply G-E 1201 
Glyptal Red Enamel. A recent industry-wide survey proves 
661201”? rates tops in: 


[JA Quality iV] Availability 
i Performance M User Preference 


Readily available Glyptal Red Enamel applies easily—spray, 
brush or dip. It’s guick drying, too, and gives a lasting, pro- 
tective finish. 

Depend on Glyptal Red Enamel for better protection... better 
service. Ask for immediate delivery from your local Authorized 
General Electric Insulating Materials Distributor. Or, for free 
bulletin on G-E insulating paints and finishes, write Section 
108D, General Electric Co., Riverview Plant, Rotterdam, N. Y. 


GENERAL@@ ELECTRIC 


sews: POUER OUTLETS 
WEATHERPROOF 


TOP QUALITY 
POWER OUTLETS 


for Outdoor Construction, Industry 
Farms, Ranches, Mobile Home Parks. 


MODEL P55C illustrated—has 60 amp, 
250 volt, 4 wire receptacle, protected 
with a two pole 50 amp circuit breaker. 
Also has a grounded type duplex 
receptacle protected with a one pole 20 
amp circuit breaker. Overhead and 
underground connections easily made by 
use of Top Hub and Bottom KO’s. Com- 
pletely weatherproof . . . cover closes 
over switches and receptacles and when 
padlocked, unit is tamper-proof. 

Over 100 other Standard Models—Fused or 

Circuit Breaker Types with 15 to 60 amp, 3 

and 4 wire receptacles. 


ELECTRIC PRODUCTS, INC. 


DEPT EC, MANKATO, MINNESOTA 


“MODEL P55C 


See Your Local 
Electrical Distributor 
Or Write... 
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Recessed Fixtures (46) 


Three new Emerson-Pryne snap 
fixtures for both new construction 
and remodeling are available. All 
components are designed to snap 
into place quickly. For new con- 
struction, mounting straps snap 
onto frame and are nailed between 
joists. For remodeling jobs, fix- 
ture snaps into plaster board. Two 
100-watt models are available. 
Model 1082 has a square 9-in. hous- 
ing. Model 10838 has a rectangular 
7- by 10-in. housing. The 150-watt 
unit, Model 1084, has a square 11- 
in. housing. 

Emerson Electric Mfg. Co., 8100 
Florissant Ave., St. Louis 36, Mo. 


Terminal Cabinets (47) 


Hinged terminal cabinets for 
thermocouples and control are now 
available in 17 sizes for use on from 
2- to 180-wire systems. A feature 
of this line is the placement of 
blocks which permit ample wiring 
spaces for wires up to 30 amps, 600 
volts, weatherproof construction 
and exterior mounting lugs. All 
boxes are of galvanized cast iron. 

Hope Electrical Products Co., 39 
Long Ave., Hillside, N. J. 


Switch (48) 


New 5- and 15-kv indoor and out- 
door switchgear (Type P) with 
rollout load break disconnect switch 
for convenient maintenance. Basic 
available circuit arrangements in- 
clude a single unit with line and 
load connections from above or be- 
low; a feeder unit, including main 
bus and load connections from 
above or below; a load center sub- 
station transformer unit with 


JUNE, 1960 


82-in. throat connection to trans- 
former, left or right hand, and line 
connection from above or below, 
and an auxiliary unit to house in- 
strument transformers and other 
accessories. All units have a me- 
tering compartment at top with 
20-in. panel space and approxi- 
mately 8-in. clearance behind panel. 
Provision is made for one current 
transformer per phase for metering 
located in cable entrance compart- 
ment, for a maximum of one pot- 
head for line connection and one for 
load connection, for cable lugs to 
both line and load sides, not to ex- 
ceed two 500 MCM lugs per phase 
or equivalent. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Clamp (49) 


The Adjusto-clamp is designed 
for use in anchoring service en- 
trance masts to sides of structures 
which allows straightening the 
mast after installation, or aligning 
mast with meter socket even when 
bolt hole is drilled a bit off the 
vertical. It is made of pressed steel 
- and is hot galvanized. Adjusto- 
clamps are included as standard 
items in all 2085 Mast Kits and are 
' available separately for 2- or 2$- 
in. pipe. 

; Porcelain Products Co., 225 N. 

Patterson St., Carey, Ohio 
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Lighting Fixture 

New SDLO series fixtures are 
semi-indirect, and utilize the 45 by 
45 degree minicell plastic louver. 
The series is recommended for 
schools, offices, showrooms, lobbies, 
and wherever semi-indirect light- 
ing is desired. Open-top design, 
with its side ballast channels, elimi- 
nates center striation, louver dif- 
fuser cells allow dust and dirt to 
circulate through. Fixtures can be 
surface mounted or suspended by 
stems, either individually, in con- 
tinuous rows, or in modular panels. 
Fixtures come in 48-, 72- and 96- 
in. lengths, in either 2-, 3- or 4- 
lamp, rapid start, slimline or regu- 
lar fluorescent. 

Leadlight Fixture Company, 800 
-100th Ave., Oakland, Calif. 
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Finished in coral tan baked-enamel, the Chromalox Unit Ventilator is avail- 
able in four sizes providing heating capacities from 2,700 to 61,500 BTU/HR, 


HEATING, VENTILATING AND 
NATURAL COOLING 


FOR YEAR ’ROUND OFFICE COMFORT 


Here is the simple answer to even com- 
plicated heating and stuffy room air prob- 
lems. In one compact package, the 
Chromalox Electric Unit Ventilator pro- 
vides all-season comfort for rooms larger 
than 5,000 cubic feet. Without boilers, pipes, 
ducts, flues or compressors . . . this unit 
draws fresh, filtered, outdoor air to supply 
ventilation and heat in cold weather, and 
natural cooling in mild weather. Operation 
is completely automatic, by built-in ther- 
mostat and clock controls. 

The unit is ideal for partial remodelling 
or new building additions, since it operates 
completely independent of existing heating 
and cooling systems, 

Economical, too. Initial cost is quite low 
compared to other methods. Simple installa- 
tion adds further economy. (1. Cut wall 
opening for louvered air intake. 2. Fasten 
two bolts to wall. 3. Connect power and 
control wires.) This unit can also reduce the 
operating cost of refrigeration type air-con- 
ditioning. In the early-morning hours, the 
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Arrows indicate manner in which fans draw 
outdoor ventilating air through louvered wall 
opening, mix it with recirculated room air 
through bank of metal sheath Fintube 
electric heating elements, through filter, 
then upward and outward into room. 


Unit Ventilator draws in cool outside air to 
purge stale, hot air of the previous day. 
When new work-day begins, refrigeration- 
type cooling again takes over. 

Chromalox has other electric heating 
equipment available for semi-recessed or 
fully-recessed wall or ceiling mounting. 
Write today for more information. 91992 


CHROMALOX ELECTRIC HEAT 


Edwin L. Wiegand Company 


7500 Thomas Boulevard * Pittsburgh 8, Pa. 
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... Section 220-3 (b) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 
(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “‘universal”’ outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantial energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
right. Contact your Circle F representative for complete details, 


TRENTON 4, NEW JERSEY 


Switch (51) 

New automatic electronic switch, 
Model LTS 104, for all outdoor 
lighting control applications requir- 
ing emergency switch provision. It 
controls lighting loads of up to 1000 
watts and is for use for airstrip, 
industrial plant and defense instal- 
lation lighting control. A chained 
screw-cap is provided for daylight 
tests and a built-in delay acts to 
avoid accidental switching. Featur- 
ing an hermetically sealed photo- 
electric control, a quality “T’”’-rated 
emergency on-off switch, a die-cast 
aluminum screw-cap and “T-box, 
and a corrosion-resistant, alumi- 
num finished brass cover, unit 
comes complete with 23-in. plugs. 

Solar Sonic Devices, Inc., Hicks- 
Wille, Ly. To Ney 6 


Switch (52) 


New air interrupter switch has 
a removable switch and fuse ele- 
ment designed for services up to 
and including 14,400-volt range, 
which gives operator safety for 
servicing electric system. To serv- 
ice electrical system, entire truck- 
mounted switch and fuse assembly 
is manually rolled out of cubicle 
onto floor. Six stationary contacts 
are each enclosed in a Micarta tube. 
As truck is withdrawn, a hinged 
Micarta cover automatically drops 
into place. This forms an insulated 
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‘barrier between all live parts and 


anything outside the barrier. A 
new principle of toggle action in- 
creases the switch’s capacity to 
withstand fault currents. Two 
spring-loaded toggles operate one 
in advance of the other. Entire 
truck-mounted 3-pole switch and 
fuse assembly is housed in a 10- 
gauge steel cubicle, 36 in. wide, 74 
in. deep and 90 in. high. 

Continental Electric Equipment 
Co., 205 West Fourth St., Cincin- 
nati 2, Ohio 


Fixture (53) 


A new complete line of vaportite 
industrial lighting fixtures with or 
without porcelain reflectors. Units 
feature all aluminum die cast bodies 
and guards, engineered to permit 
relamping and cleaning without aid 
of tools. They are available in 100- 


or 200-watt types for pendant, wall: 


or ceiling mounting. Wall and ceil- 
ing units are attached to outlet box 
cover or to cast aluminum box hav- 
ing four 4- or ?-in. tapped hubs. All 
white, ventilated porcelain 
enameled reflectors — standard 
dome, shallow, deep bowl and angle 
—are equipped with self-locking 
nylon shoes for attachment. 

Steber Manufacturing Co., 
Broadview, Il. 


Motors (54) 


A new line of inherent auto- 
matically protected motors, 3- 
phase, + through 3 hp, ac, consists 
of 67 different types of open motors 
in a wide variety of voltages, speeds 
and mountings. UL approved. Pro- 
tector is assembled and completely 
wired, inside the motor, at the fac- 
tory. Motors are suited for all 3- 
phase applications, including pump, 
machine tool and air-conditioning 
industries. Bulletin M-1986A is 
available. 

Kingston-Conley, Inc., 900 North 
Ave., Plainfield, N. J. 


EDO 


CONDUIT and PIPE 


WRENCHES - CUTTERS - THREADERS 


6’ to 48” DIE HEADS s 
SIZES > 3 Zt 
; < Ss » ) yy" te 1” 
; aes oe } 3-WAY TYPE 


PORTABLE 
POWER DRIVES 


“Bg “88-al" 


ee eye 
NEW, Advanced Features 


Here are a few of many Toledo Quality Checked Pipe Tools 
with extra values built-in, yet they sell at popular prices. 
When you see and buy Toledo Pipe Tools you get advanced 
design and Toledo engineered mechanical features that 
give you better job performance and long service life. 
Don’t settle for anything less than the best— 


INSIST ON TOLEDO! 


(SOLD THRU AUTHORIZED “TOLEDO” DISTRIBUTORS) 


Write For New Catalog 
© 
EDO Gg GQesd 
PIPE THREADERS e WRENCHES ¢ MACHINES e TUBING TOOLS 


THE TOLEDO PIPE THREADING MACHINE CO...TOLEDO 3, OHIO 
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BUS B Bus 
COM RORY MEAT COMPARTMEN) 


TYPE MC’ 


these advantages will help you 


ALUCH GREATER SPACE SAVINGS .__. because 
the Arrow-Hart Motor Control Units in these Control 
Centers are half the size and weight of comparable 
controls. ARROW -HARZ offers a control conter with 
lip to (0 Size | control celle in a siugle vertical sec 
fion 90° high. 


FASTER, LOWER-COST INSTALLATION ._. 
because all controls are delivered in a sin ef pre 
tested, ready-to-install package if spec all 
interwiring, sequencing, interlocking ee sg 'pre- 
engineere 


GREATER DEPENDABILITY  _ lecauce ci the 
superior performance of the individuel Arrow Hart 
Control Units and simplified maintenance because all 
controls are centralized in @ single convenient loca- 
tion, away from shop dust and dirt. Individual cells 
fre plug-in type for quick removal, replacement or 
re-assembly. 


COMPLETE FLEXIBILIVY VERSATILITY ._. 
practically any desired combination of dinits can 
easily be assembled .. . of modified. 


MOST COMPLETE LINES AVAILABLE 
ANYWHERE... 


COMBINATION STARTER UNITS: Non Reve 
ing, Reversing, 2-Speed, Part Winding, and Reduced 
Voltage Starter Types in NEMA ike i through 5 
... In combination with Fused or Unfused Disconnect 
Switch or Circuit Breaker of Thermal Magne 
Instantaneous Trip Type 


ENCLOSURES: NEMA | (Gene 

NEMA LA (Semi Dustizht), . (Outdoo 
NEMA 5 (Dustight), and NEMA 12 (ind 
Use) —in standard or back-to-back arrangement 


WIRING: NEMA | B or C—Cla 


OTHER CONTROL UNITS: Include Lighting 
Panels, Transformers, Metering Equipment, and a 
Complete Line of Pilot Devices. Pa 


WIRING COMPARTMENT WIRING COMPARTMENT 


GET COMPLETE INFORMATION NOW! 


Write today for fully descriptive literature. The 
Arrow-Hart & Hegeman Electric Company, Dept. 


20” WIDE ECM, 103 Hawthorn St. Hartford 6, Conn, 95" WIDE 


Up to 5 Size 1 ; Up to 10 Size 1 
Control Cells 3 eur: Control Cells 


preferred for most | preferred for schools 
general purpose in- and other commer- 
dustrial applications. ‘ cial, and institution- 
Aiieh: CLE al applications that 
call for maximum 

space savings. 


Light Fixture (55) 

Type VAW disconnecting ob- 
struction light fixture for use with 
the Thompson disconnecting hanger 
is recommended for installation on 
poles, towers, stacks, water tanks 
and other high obstructions on or 
adjacent to airfields or along air- 
ways. Fixture with hanger makes 
it possible to perform cleaning and 
relamping of obstruction lights at 
ground or convenient level. Type 
VAW is furnished with red globes 
for use as an obstruction light, but 
may be furnished with clear, yellow, 
green or blue globes to meet other 
job requirements. A transfer relay 
is available which allows only one 
lamp in the unit to burn at a time. 
When the first lamp burns out the 
reserve lamp is automatically 
switched on. Lamps are available 
rated up to 6000 hours life. 

Crouse-Hinds Company, Syracuse 
PNG 3 


Housing (56) 


Newly developed ‘Fitall’’ hous- 
ing is designed to fit virtually all 
round, recessed lighting require- 
ments. Over 16 different trims can 
be installed on this one housing: 
75-watt R-30, 150-watt R-40, 
showerlites, standard lamp rounds, 
eyeball and gimble rings, pinholes, 
ete. Housing can be used for this 
wide variety of installations by a 


NO. XT-5792 


COMBINATION 3-WIRE GROUNDING 
HART-LOCK RECEPTACLES and CAPS, 
15 AMPS, 125 VOLTS. 


One side of this combination re- 
ceptacle is 3-wire grounding Hart- 
Lock with 2 green hex ground 
screws and the other side is con- 
ventional 3-wire, 2-wire ground- 
ing 15 amps, 125 volts. Where 
limited space requires a duplex 
receptacle to provide both ground- 
ing and accidental disconnect 
protection and conventional U- 
shape grounding. 


NO. XT-4700 
NO. XT-4720 


a From ARROW-HAR’ 


Om 
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3-WIRE DUPLEX GROUNDING RECEI 
TACLES and CAPS—15 AMPS, 27 
VOLTS. 

New from A-H, this line of wirin 
devices is specifically designed t 
provide new standards of safet 
and dependability for industrie 
and commercial fluorescen 
lighting fixtures of the discon 
necting type that operate on 22 
volts. 


“H & H” Specification Grade 


3-WIRE GROUNDING RECEPTACLES, 
CAPS and CORD CONNECTORS 


Ideal for applications that require positiv 
grounding plus locking to prevent accidents 
disconnect. Configuration prevents interchange 
ability with similar devices having differen 
ratings. Meets latest code requirements. 


NO. XT-4731 


These new wiring device lines offer new opportunities to builc 
your reputation and your business by providing electrical safety 
and dependability for your customers, Act now to take advantags 
of these opportunities. Write today for complete catalog dats 


and ordering information. 


Dept. ECM, The Arrow-Hart & Hegeman Electric Co, 
103 Hawthorn St., Hartford 6, Conn. 


KLEINS 


for LINEMEN 


and ELECTRICIANS 


sii 


The Original Klein Side Cutting 
Plier—Also available in NE (Stream- 
lined) type. Cat. No. 201 


High Leverage Plier—Extra high 
leverage permits cutting extremely tough 
wire, Also available in the standard type 
as shown above. Cat. No. 213-9NE 


High Leverage Oblique Cutting 
Plier—A recently introduced plier de- 
signed to cut toughest wire. Cat. No. 
228-8 


Electrician Conduit Plier—Reams in- 
side and outside of conduit, tightens lock 
nuts in outlet boxes. Cat. No. 333-8 


“Since 1857” the name Klein has stood 
for the finest in tools and equipment for 
linemen and electricians. It is the un- 
compromising high quality back of the 
name Klein that has won Klein Pliers 
their place in the hands of men who 
know good tools. Klein Pliers are now 
available in a wider variety of styles and 
sizes than ever before. Be sure the pliers 
you need carry the Klein trade-mark. 


Klein Catalog Free—This 
new Klein catalog giving 
complete information on Klein 
tools and equipment for line- 
men and electricians will be 
sent on request. Write for 
your copy. 


Ask Your Supplier—Foreign Distributor: - 
International Standard Electric Corp., N.Y. 


Mathias KL 


& Sons /v 
eicoge mL A 


1200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 


vertically adjustable socket plate. 
Housing is available both prewired 
or unwired. Literature is available. 

Halo Lighting Products, Inc., 
4201 West Grand Ave., Chicago 51, 
Til. 


Starter (57) 


A high-voltage air-break starter 
which combines fuseless fault pro- 
tection with simplified servicing 
is available. Certified interrupting 
capacity of Type ZHA starter is 
100,000 kva at 2400 volts and 150,- 
000 kva at 4800 volts. Phase bar- 
rier and arc-chutes slide out hori- 
zontally, eliminating rollout and 
providing easy inspection and 
maintenance. Both front and rear 
contact tips are accessible. Since 
all maintenance can be done from 
the front, starters can be mounted 
against walls or back-to-back. A 
8-way door-interlock gives positive 
personnel safety. With door open, 
blades are visible in open and 
grounded position. Bus bars are 
used throughout. Bulletin 8130-A. 

Square D Company, EC&M Div., 
4500 Lee Road, Cleveland 28, Ohio 


Outdoor Lights (58) 


New die-cast aluminum outdoor 
cluster lights are designed for wide 
area floodlighting in _ hospitals, 


churches, restaurants, motels, ho- 
tels, residences and other outdoor 
or indoor locations where weather- 
proof performance is required. Fix- 
tures are available in three contem- 
porary styles in a wide range of 


colors. All units are silicone-sealed 
for face-up protection in rain, snow 
or sleet, and fully vented for cooler, 
cleaner operation. New line accom- 
modates up to 300-watt reflector 
lamps and is fully UL-approved for 
outdoor service. 

Stonco Electric Products Co., 
Kenilworth, N. J. 


Product Briefs 


(59) F&M Hlectric Products 
Corp., North Riverside, Ill., an- 
nounce complete Klein service 
mast kits which are aluminum or 
hot-dipped galvanized. ... (60) 12 
and 18-in. masonry drills are made 
by Holub Industries, Inc., Syca- 
more, Ill. 

(61) Perfect-Line Mfg. Co., 
Hicksville, L. I., N. Y., has intro- 
duced a new weatherproof lock- 
cover duplex assembly. . .. (62) 
A new 14-in. entrance head on a 
2-in. hub (for 2-in. masts) has 
been announced by Allen-Stevens 
Conduit Fittings Corp., Woodside, 
N. Y.... (63) Keystone Mfg. Co., 
Warren, Mich., has expanded its 
line of liquid-tight “JIC” flanged 
Hinged - Latched- Cover wireways 
by adding a complete new line of 
auxiliary fittings for these wire- 
ways. ... (64) New heavy-duty 
hydraulic power pumps delivering 
10,000 psi continuous pressure are 
announced by Greenlee Tool Co., 
Rockford, Ill. 

(65) General Electric Co., Cleve- 
land, Ohio, has extended its line 
of outdoor fluorescent lamps to 
include 4-, 6- and 8-ft types... . 
(66) A new lightweight current 
transformer (Type TWM) for in- 
door-outdoor light-duty metering 
has been introduced by Allis- 
Chalmers Pittsburgh Works, Mil- 
waukee, Wis. . . . (67) Swivelier 
Co: “Ine:; New. York, Naoyr.nas 
introduced a new line of adjust- 
able Hospital-Lites. . . . (68) A 
new type color improved mercury 
lamp has been developed by Radi- 
ant Lamp Corp., Newark, N. J. 

(69) General Electric Co., 
Bridgeport, Conn., has announced 
a new Type SO portable cord... . 
(70) A safety multiple lockout de- 
vice for use on all electric switches 
and fuse boxes available from In- 
dustrial Products Co., Philadelphia, 
Pa.... (71) Vulcan Electric Co., 
Danvers, Mass., has a new line of 
cylindrical band heaters especially 
for plastic molding and extruding 
machines. .. . (72) New light- 
weight magnesium cable reel dolly 
is made by Magnesium Co. of 
America, Hialeah, Fla. 
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On a job like the Washington Monument... 
Seal & Company, Inc. figures costs closely 


, 2 we but doesn’t take chances! 


rom tip to base,the 555 ft. Wash- 

ington National Monument glows 
after dark with a complete new 
floodlighting system installed by one 
of the capital’s most respected elec- 
trical contractors, Seal & Company, 
Inc. From the transformer vaults, to 
the four main floodlight clusters, the 
four pairs of fixed searchlights, the 
555 ft. risers—each spliced in 10 pull 
boxes—and the aircraft warning lights 
at the top, Seal & Company used— 
naturally—Burndy connectors. Their 
cost was only a tiny fraction of the 
whole job... but they’re the vital links 
that will make the Washington Monu- 
ment a nighttime landmark for years 
to come. 


“The electrical connec. 
tors accounted for only a 
fraction of 1% of the 


@. at stake here to even 

' think of taking chances 

»-.we played it safe by 
non USing Burndy.” 


—Frank Seal, President; Seal & Company, Inc. 


Washington National Monument, Seal & Company, Inc., electrical contractor. 
Kluckhuhn, Cobb & McDavid Co.. Wash.. 0.C., Engineering Consultants. designers. 


CONNECTORS 


¢ In Continental Europe: Antwerp, Belgium ®* TORONTO, CANADA 


TRICAL 


BICC—BURNDY Ltd., Prescot, Lancs., Engla 


ae CN 


NORWALK, CONNEC 


LIGHTING 


PAICES 


You asked for if 
Now it Is ready 


A Brod New 


COMPLETELY ILLUSTRATED 


NATIONAL PRICE 
SERVICE 


LIGHTING Paice BOOK 


Industrial and commercial fluorese 
cent fixtures, incandescent fixtures, 
floodlighting, associated equipment 


HENDERSON-HAZEL CORP. Dept. A-06 | 
13601 EUCLID AVENUE ¢ CLEVELAND 12, OHIO 1 


Gentlemen: 
Please send me complete details about 


the new NPS “Lighting” price book 


without obligation. 


Title 


Company 


Address 
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National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLIO AVENUE CLEVELAND 12, OHIO 


(73) Micro Switch, Div. of Min. 
neapolis-Honeywell Regulator Co., 
Freeport, Ill., has introduced a 
new pulse-producing snap-action 
switch. . .. (74) “Penetrox,” an 
aluminum conduit lubricant which 
eases installing and seals joints 
has been developed by Burndy 
Corp., Norwalk, Conn. ... (75) 
Westinghouse Electric Corp., Pitts- 
burgh, Pa., has announced a new 
100-kvar single-phase capacitor 
available in ratings from 2400 
through 7960 volts. ... (76) New 
high-temperature mercury - lamp 
ballasts are now available from 
General Electric’s Specialty Trans- 
former Dept., Fort Wayne, Ind. 

(77) The Adalet Mfg. Co., Cleve- 
land, Ohio, has developed a line of 
“Wedge lock” cable supports for 
use on vertical conduit runs... 
(78) A complete line of tapered 
steel lighting standards, mast 
arms and brackets for street, high- 
way and commercial lighting in- 
stallations is being produced by 
Valley Mfg. Co., Valley, Neb. ... 
(79) The Brown Mfg. Co., Inc., 
Woodbine, Iowa, is marketing a 
new and larger model of its Bus 
Brown trencher. . .. (80) New 
flexible steel conduit, UL ap- 
proved, for protecting electrical 
wiring in wet areas, has been de- 
veloped by the International Metal 
Hose Co., Bellevue, Ohio. 

(81) Stanley Electric Tools, 
New Britain, Conn., has announced 
a new line of 16 portable power 
tools for industrial use. ... (82) 
A portable scope dolly which fea- 
tures three power outlets accom- 
modating all popular type lab- 
oratory oscilloscopes, has been 
introduced by the PBR Mfg. Co., 
Philadelphia, Pa. ... (88) Edwin 
F. Guth Co., St. Louis, Mo., an- 
nounces its new Mystic Gratelite 
louver diffuser. ... (84) A vinyl 
ground wire moulding called 
P-Class Ground Wire Moulding 
has been developed for utility 
poles by the Virginia Plastics and 
Chemical Co., Roanoke, Va. 

(85) The Electric Storage Bat- 
tery Co.’s Automotive Div., De- 
troit, Mich., has announced a new 
device called the Activerter. It is 
a portable source of 110-volt ac 
power and unit combines a storage 
battery with an electronic device. 
.. . (86) A new line of powder- 
actuated hand tools for fast an- 
choring of wood or metal to con- 
crete or steel is offered by the Nel- 
son Stud Driver Div., Gregory In- 
dustries, Inc., Lorain, Ohio... . 
(87) D. W. Onan & Sons, Inc., Min- 
neapolis, offers a voltage relay 
with 2-way line transfer control. 


Catalogs & 
Bulletins 


(88) ENCLOSURES and panels. Cat- 
alog 338-1960 lists 3500 standard 
items plus custom consoles. H. F. 
Cox Co. . 


(89) Mi CABLE. New catalog shows 
uses in industry and hazardous 
areas and instrumentation. General 
Cable Corp. 


(90) TRANSFORMERS. Bulletin D- 
360, 6 pages, includes description, 
photographs and connection dia- 
grams of Lawn-master Pole Star 
surface-mounted distribution units 
for underground distribution sys- 
tems. Pennsylvania Transformer 
Div., McGraw-Edison Co. 


(91) LAMPS, incandescent and fluo- 
rescent, for the home. 16-page ref- 
erence guide describes all types of 
lamps, their sizes, shapes, ratings, 
light outputs, life, and color qual- 
ity. Westinghouse Electric Corp. 


(92) TRANSFORMERS with tapped 
windings for providing standard 
115 and 230 volts from available 
supply circuits that are off-stand- 
ard are described in Bulletin 162- 
B01. Acme Electric Corp. 


(93) UNIT SUBSTATIONS. Bulletin 
GEHA-3592L, 32 pages, gives detailed 
information on features, operation, 
and application of new load center 
units. General Electric Co. 


(94) Two-Way RapIo. Mobile base. 
station equipment and accessories 
are covered, with specifications and 
photographs, in new booklet. Moto- 
rola, Inc. 


(95) Busway. Application data for 
plug-in, low-impedance, high-fre- 
quency busway is contained in 12- 
page booklet 30-660. Westinghouse 
Electric Corp. i 
(96) INSULATION for electrically 
heated homes. 
covers ‘problems presented by condi- 
tions of greater air change and win- 
dow areas. Forty-Eight Insula:. 
tions, Inc. 


(97) SCAFFOLDS of aluminum, in- 
cluding section and folding types, 
are described in Bulletin AS-10. 
Patent Scaffolding Co., Inc. 


(98) ‘UNIT SUBSTATIONS. Ratings, 
weights and dimensions are in- 
cluded in workbook for efficient 
planning of low-voltage substations 
for both indoor and outdoor ap- 
plications. Pennsylvania Trans- 
former Div., McGraw-Edison Co. 
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Instruction booklet : 
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ART WITH 
PHONE CALL... 


mur job calls for sturdy fastenings to steel or concrete .. . for drilling 
ting concrete, masonry or tile . . . for multiple light fastenings to 
or thin ferrous and nonferrous metals, a talk with your OMARK 
entative is certain to prove worthwhile. 


vill get together with you on the job or in your office, offer you sound 


nse and service, come up with a ready, standard solution to your 
lem, or one quickly engineered to meet your specifications. 


way, you will get helpful, dependable answers. Start now, with a 
our nearest OMARK factory branch. You'll finish the job with 
t profit. 


‘HE JOB, CUT THE COST — WITH QUALITY 
RK EQUIPMENT FOR BUILDING AND INDUSTRY 


-IT® Powder-Actuated Tools — HAMMER-DRIVE and QUICK-DRIVE 
Tools for Fastening to Concrete and Steel 


ARK Stud Welding System for Distortion-And-Burn-Free Welding to 
Ws and Nonferrous Metals 


RK Drill Anchors for Fastening to Concrete 


Diamond Drilling and Cutting Equipment 


NISH WITH 
PROFIT... 


© Copyright 1960 


RK 


dustries, 
Inc. 


Home Plant and Offices: 


9701 S.E£. McLoughlin Blvd., Olive 4-6531 
Portland 22, Oregon 


Eastern Distribution Center 


10515 Reading Road, PRinceton 1-3131 
Cincinnati 41, Ohio 


OMARK Industries (1959), Ltd. 
165 York Road, Guelph, Ontario, Canada 


Sporting Arms, Ltd. 
Adelaide, South Australia 


Svenska-OREGON AB 
Kopparberg, Sweden 


ON-THE-JOB, SINGLE-SOURCE SERVICE 
FROM FACTORY BRANCHES 
IN MAJOR CITIES 


OMARK-Midwest, Inc. 


5404 West Fullerton St., Chicago 39, Ill. 
TUxedo 9-2662 


OMARK-St. Louis, Inc. 


8610 Natural Bridge, St. Louis, Mo. 
HArrison 8-2702 


OMARK-Wisconsin, Inc. 


5100 West Bluemound Rd., Milwaukee, Wis. 
SPring 1-4420 


OMARK-Ohio, Inc. 


10515 Reading Rd., Cincinnati 41, Ohio 
PRinceton 1-3849 


OMARK-Northeast, Inc. 


Southwest Park, Routes 1 and 128 
Westwood, Massachusetts, DAvis 6-5680 


OMARK-Northeasf, Inc. 


New York Division, 40-18 Crescent Street 
Long Island City, N.Y., EMpire 1-2290 


OMARK-Mideast, Inc. 


4153 Hayward Dr., Baltimore 15, Md. 
Liberty 2-5474 


OMARK-Southeast, Inc. 


1806 West Platt Street, Tampa, Florida 
8-3647, 88-1551 


OMARK-Southeast, Inc. 


1543 N.W. 54th Street, Miami, Florida 
OXford 1-6781 


OMARK-Southeast, Inc, 


1500 West Church Street, Orlando, Florida 
GArden 4-0815 


OMARK-Southern, Inc. 


2901 Jefferson Hwy., New Orleans, La, 
VErnon 3-6411 


OMARK-Southern, Inc. 


2039 Grant Street, Mobile, Ala, 
GRant 9-0315 


OMARK-West Coast, Inc. 


401 E. Washington Blvd., Los Angeles 15, Cali 
Richmond 7-0691 


OMARK-West Coast, Inc. 


746 Ellis Street, San Francisco 9, Calif. 
PRospect 5-6243 


OMARK-Southwest, Inc. 


1305 Akard Street, Dallas, Texas 
Riverside 7-7001 


OMARK-Southeast, Inc. 
Atlanta Division, 440 Northside Drive N.W, 
Atlanta, Ga., JAckson 5-6426 


Construction Tool & Supply Co. 


(OMARK Direct Factory Spala 
1815 Hancock St., San Diego 1, Calif. 
CYpress 6-6146 


SEE THE YELLOW PAGES 
UNDER “TOOLS” FOR YOUR 
OMARK DEALER’S NAME 


(99) ELECTRIC HEATING costs are 
estimated for 105 major cities and 
marketing areas, broken down by 
outdoor design temperatures, in 
new booklet. Sun-Tron Corp. 


(100) CONNECTORS, clamps and fit- 
tings—complete line is covered in 
new pocket-sized general catalog. 
Anderson Electric Corp. 


(101) LIGHTING FIXTURES. Vapor- 
tight aluminum pendent, ceiling and 
bracket types in full range of re- 
flector styles, plus accessories, are 
detailed in new catalog. Killark 
Electric Mfg. Co. 


(102) LoAD CENTERS. New 36-page 
catalog describes centers rated up 
to 400 amps including units with 
isolated water heater circuit, single- 
phase units with 3-phase air con- 
ditioning circuit, and 200-amp units 
with branch circuits. Walker Div., 
I-T-E Circuit Breaker Co. 


(103) STREET LIGHT GLOBES of un- 
breakable fiberglass are shown in 
new 4-page brochure. Plastic Age 
Sales, Inc. 


(104) HoUSEPOWER Use-Planner for 
electrical contractors. 6-page folder 
gives directions on how to plan 
outlets for immediate and future 
requirements, including room lay- 
outs for sketching in furniture, ap- 
pliances and lamps, plus a compre- 
hensive list of appliances with their 
wattages. Wiremold Co. 


(105) INDUCTION Motors. Bulletin 
GEC-1049, 14 pages, gives selec- 
tion, application and buying data 
for single- and 3-phase ?- to 150-hp 
motors. General Electric Co. 


(106) OuTDOoR LIGHTING. New 8- 
page catalog covers cast aluminum 
fixtures with enclosed louvers and 
lenses. Moldcast Mfg. Co. 


(107) TIME DELAY RELAYS. New 
catalog gives engineering data and 
application data on line of thermal- 
type relays. Thermal Controls, Inc. 


(108) SIGNS AND MARKERS. 24-page 
catalog provides complete informa- 
tion on adhesive-backed markers in 
color for such applications as con- 
duit, motors, and _ panelboards. 
North Shore Nameplate. 


(109) PLAsTIc LIGHTING equipment. 
10-page loose-leaf catalog describes 
and gives photometric data on pris- 
matic lenses, panels, and extruded 
shapes. K-S-H Plastics Inc. 


(110) CONCRETE DRILLING rotary- 
impact tool with an average drill- 
ing rate of 1 in. per min. is de- 
scribed in 4-page folder. Bill Jack 
Scientific Instrument Co. 


182 


(111) LirtiInNc MAGNETS—their re- 


pair and modernization. Booklet 
B-7757. Westinghouse Electric 
Corp. 


(112) LIGHTING FIXTURES. 70-page 
catalog No. 559 gives dimensional, 
descriptive, and ordering informa- 
tion on industrial, commercial, and 
residential lines. Duray Fluorescent 
Mfg. Co. 


(113) WIRE AND CABLE, including 
power cables up to 5 kv, control 
cables, street lighting cable, and 
portable power cables, are covered 
in 52-page Catalog WC-859. Walker 
Bros. 


(114) UNDERFLOOR RACEWAY. Dis- 
tribution system components for 
power, telephone and intercom 
cables are described in Bulletin 
517, 20 pages. National Supply Co. 


(115) INSULATING VARNISH for 
Class F, B, or A use on motors, 
transformers and generators, is 
covered in Bulletin SV-116, 6 pages. 
Schenectady Varnish Co., Inc. 


(116) RigiID STEEL CONDUIT. Bulle- 
tin 860-C describes properties and 
laboratory tests of new silver-gray 
Dualcote conduit. Walker Bros. 


(117) TIME SWITCHES. Wiring 
diagrams for control of heating, 
lighting, ventilating, and air con- 
ditioning equipment are featured 
in Bulletin 72 on new 7-day time 
switches. Tork Time Controls, Inc. 


(118) BENDING CONDUIT. New il- 
lustrated folder covers calculating 
leg lengths, locating the bend, the 
back-to-back method, the back-to- 
back push-through method, and off- 
set bends. Bulletin 260. Lidseen of 
North Carolina, Inc. 


(119) INFRARED OVENS using T-3 
quartz lamps, quartz tubes or metal 
rods as the source of heat are de- 
tailed in Bulletin 59-240, 8 pages. 
Fostoria Corp. 


(120) HosPITAL LIGHTS. 8-page 
Bulletin 144 pictures and describes 
complete line of adjustable hinged 
wall lamps and brackets for bedside 
use. Swivelier Co., Inc. 


(121) FASTENING TOOLS. Catalog 
B-141 contains technical data and 
illustrations of powder-actuated 
fastening tools and accessories, plus 
information on Shure-Set hammer- 
in fastening method. Ramset Fas- 
tening System. 


(122) LuMINOUS TUBE TRANSFORM- 
ERS of weatherproof and shockproof 
design are described in 4-page 
technical bulletin. Jefferson Elec- 
trie Co. 


(128) SILICONES and their uses. 
New 16-page brochure reviews ad- 
hesives, laminating resins, rubber 
compounds, electrical insulation, 
water repellents, and many others. 
Bulletin 1-115. Dow Corning Corp. 


(124) GENERATOR BRUSHES. Bul- 
letin EB-100 illustrates and de- 
scribes how coated Equaload brush 


reduces commutator wear and 
threading. Hanson-Van Winkle- 
Munning Co. 


(125) TRANSFORMERS. 4-page bro- 
chure illustrates variety of trans- 
formers available, both liquid-filled 
and dry types, ranging from 10 kva 
to 10,000 kva. Federal Pacific Elec- 
tric Co. 


(126) BATTERY CHARGERS. Bulletin 
237 covers complete line of auto- 
matic and non-automatic chargers 
for industrial starting batteries. 
Automatic Switch Co. 


(127) UNDERFLOOR DISTRIBUTION. 
Engineering data essential for lay- 
ing out underfloor raceway is given 
in new Bulletin 515, including di-— 
mensioned detail drawings of prin- 
cipal components of the system. 
National Supply Co. 


(128) DISTRIBUTION TRANSFORMERS. — 
Catalog 5A2-BL01 includes basic 
definitions and explanations of 
transformer terminology plus a full - 
listing of available units from 75 to - 
167 kva single phase and 3 to 500 
kva 3-phase. Acme Electric Corp. 


(129) VOLTAGE REGULATOR, mag- 
netic amplifier type, for ac gener-— 
ators or generator exciters. Bul-~ 
letin 3300, 14 pages, gives complete 
data. Fidelity Instrument Corp. 


(180) SLOTTED ANGLE for construc- 
tion of shop equipment is covered © 
in new catalog. Globe Co. 


(181) RAcgEway for use on cellular 
steel deck or in concrete floors. De- 
scriptive copy and sizes are given 
in Bulletin TD-160-1. Walker Bros. 


(182) Motor STARTERS for air con- 
ditioning applications. Bulletin 
8630, 8 pages, describes full-voltage, 
reduced-voltage, auto-transformer, 
and wye-delta starters rated from 
208 to 4900 volts. Square D Co., - 
EC&M Div. 


(188) JoINT COMPOUND for alumi- 
num bus conductors. 6-page report 
gives results of laboratory evalua- | 
tion. Aluminum Co. of America. 


(134) INSTRUMENTS for all types of 
electrical testing requirements in 
industry are illustrated and de- 
scribed in 12-page Bulletin 19-60. 
James G. Biddle Co. 
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A-B Bulletin 713 
Combination Starter 


ALLEN -BRADLEY ‘ror’ 


Member of NEMA Control 


with 
Allen-Bradley 
Limit Switches 


There’s nothing now on the market 
to match the reliability and trouble free 
performance of Allen-Bradley Bulletin 
802T limit switches. They are 
completely oiltight—operating heads 
and switch bodies are sealed against 
oils, coolants, and metal chips. 
Operators cannot become sluggish or 
“stick” in operation—contacts cannot 
become fouled. The double break, 
silver contacts are always in 
perfect operating condition—and 
remain so without maintenance. 

Insist on Allen-Bradley—the quality 
line of limit switches that will give you 
many more millions of trouble free operations. 


REPETITIVE ACCURACY — Unique tog- FLEXIBILITY — All operating heads can FRONT MOUNTING REAR MOUNTI 
gle blade action assures operation at be rotated and fastened in any of four All Allen-Bradley Limit Switches can be moun 


precisely the same point each time, positions 90° apart. either from the front... or from the rear. 
without adjustment. 


9-60-RM 


Allen-Bradley Co,, 1316 S. Second St., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ont, 


Reader's Quiz 


Lifting Magnets 


' QUESTION T37—I would like to 


know if any reader has had experi- 
ence with a crane for loading scrap 
iron with an electromagnet. The 
“magnet does not release the mate- 
rial fast enough and there is a con- 
_ siderable are from the contacts. 
Would this be caused by the field 
_ discharge resistor failing to oper- 
ate? I would like to see a wiring 
diagram of the entire electrical 
system including the starter itself. 
This crane is driven by a gasoline 
engine.—H.T. 


ANSWER TO T387—Your problem 
is the sum of several electrical con- 
ditions listed as follows, then de- 
scribed in order. 

(1) The magnet stores energy due 
to being inductive. 

(2) Release of the load governed 
by magnetic remanence in iron. 

(3) Arcing at the contacts. 

(1) The energy stored in the 
magnetic circuit is similar to the 
energy stored in a rotating fly- 
wheel after the driving force has 


LIFTING LOAD 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 


repairs. 


Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. For every question and every answer published we pay $5.09. 


been removed. This energy is ex- 
pressed in watt-sec. and is the prod- 
uct of 4 the circuit inductance times 
the circuit current squared—watt- 
sec. = 4 L I’. When this inductive 
circuit is opened the initial current 
in decreasing to zero causes a flux 
to be set up, which induces a cur- 
rent that tends to keep the current 
flowing. Also generated is a voltage. 
This voltage is maximum when the 
time t = 0. The induced voltage can 
be dangerously high and can punc- 
ture insulation if it isn’t absorbed 
quickly. 

The law of the conservation of 
energy is obeyed when the energy 
of magnet is absorbed by the field 
discharge resistor (and-or) the are 
at the contacts, being of course in 
the form of heat. 

(2) The time element involved in 
the release of scrap iron from the 
magnet is due to two things: (a) 
the time for the current to reach 
zero when the magnet is deener- 
gized, and (b) the remanence of 
magnetic flux in the magnet core. 
Since the magnet retains some of 
the flux after the current reaches 


zero it must be removed. This is ac- 
complished by sending a current 
through the magnet in the reverse 
direction, thus driving the magnet 
core magnetically to zero. This re- 
verse surge of current will cause 
the magnet to drop its load almost 
immediately; whereas, otherwise, 
it may take up to 15 or 20 seconds. 

(8) Arcing at the contacts: The 
contacts of a magnet controller can 
be protected to a large extent from 
arcs by employing blow-out coils or 
two or more contacts in series to 
brake the arc, in conjunction with 
the field discharge resistor. 

Part of the energy stored in the 
inductive circuit is dissipated in 
heat in the are and in heat in the 
resistor. The function of the blow- 
out coil is to set up a transverse 
magnetic field to the arc. This field 
acts on the arc as a magnetic field 
would act on a current carrying con- 
ductor. It forces the arc out of the 
field causing it to assume a longer 
path. The increased length of the 
arc increases its resistance, in turn 
decreasing the current; also this 
increased length cools the arc. 
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Sparking sales for you 


REG. U.S. PAT. OFF, 


Now...3M — makers of SCOTCH No. 33 
Electrical Tape — sponsors a new promotion 


to support you...the electrical contractor! 


RA 


STRONG ADS LIKE THIS which build business, 
confidence and public goodwill for you... are now 


| 
i 
| 
4 appearing in THE SATURDAY EVENING POST! 


TY picture “jiggles’” may mean yo - : (senescence 
got a case of “low hen to me 
safest, surest Way to find ae. ” 
a qualified electrical contre 


i 
| 
| 
| 
| 
| 

has the up-to-date knowledge, trained ; 
| 
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| 
| 


Now 3M not only gives you “Scotcu’”’ BRAND 
No. 33—the top all-around plastic electrical 


ersonnel and specialized equipment tape—they also give you business building 
Pp ¢ 


ical ailments 
i slectrical ailme 
diagnose your © oe e 
aa to prescribe the best remedy. A 


advertising support! These ads, on a regularly 
Ev ou can depend on him to ue ae scheduled basis, are appearing now in the lead- 
x : rials— 5 atate, A . 
; es best quality eee cicanical ing opinion-making magazine—The Saturday 
i »” BRAND . i z 
eo oes he knows that ee 1 Evening Post—reaching your best prospects 
4 Whoa a PAA rw e as the hee we . 
: electrical ame ea a safe for wiring and rewiring jobs among house- 
= ; at Cc 2 . . . 
insulations 16 AN holders and business and industrial manage- 
rl _gwae¥ 
i SS . 
: Pd esecres 33 Pe i ment. Each ad supports you directly as the 
1 ScoTCcH No. “eormc™ ' man to see for the best wiring job for any 
BRAND Ms 
7 preferred by most , purpose. Watch for these ads in The Saturday 
++ PF where- 5 
Lb electricians «- «every conn rt Evening Post! 
' soe 


OVER 


23,000,000 


readers are exposed to each of 
these ‘“‘SCOTCHY”’ No. 33 ads in 
THE SATURDAY EVENING POST! 


U, Sy PAT, OFF. 


SCOTCH NO. 33 


BRAND 


... preferred by most 
electricians... everywhere 


“*SCOTCH’’ IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL G, MINN. EXPORT? 99 PARK AVE., NEW YORK, CANADAt LONDON, ONTARIO, 


Electrical Products Division Miienesora Mining AND TMaanuracrurine COMPANY 


eee WHERE RESEARCH IS THE KEY TO TOMORROW (3M ) 
188 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1960 


Your question asks about a dis- 
charge resistor failing to operate. 
If it were open the are would be 
tremendous, its length would be too 
great for a blow-out coil to break. 
* Possibly it would be to your advan- 
tage to install a discharge resistor 
having a value equal to the com- 
bined resistance of the magnet and 
its rheostat if one is used. Accom- 
panying drawings show a typical 
magnet controller and its sequence 
of operation. 

This controller provides rapid 
magnetization and demagnetization 
of the lifting magnet. To lift a load 
the master switch S is moved to the 
lift position. This energizes coil 
“C,” which closes contacts No. 1 
and connects the magnet across the 
line. The master switch remains in 
this position while the load is being 
lifted. 

At the time you wish to drop the 
load, the master switch is opened. 
Contacts No. 1 open and contacts 
No. 2 close connecting coil “C,” 
across the terminals of the magnet, 
through contacts No. 3. Now a re- 
verse voltage flows to the magnet. 
With resistor R, in series and R, 
in parallel with coil “C.,’’ which is 
energized by the voltage due to de- 
caying flux in the lifting magnet 
for a few seconds. This time can 
be regulated within certain limits 
by varying resistors R, and R.. The 
reversed current flowing in the coil 
of the magnet for a few seconds 
neutralizes the residual magnetism 
(remanence in the iron) 1 to 3 sec- 
onds for a drop with reverse volt- 
age as compared to 15 or 20 seconds 
without reverse voltage. A lot more 
scrap iron can be moved in the same 
period of time.—F.N.S. 


ANSWER TO T37—The field dis- 
charge resistor is used to bring the 
voltage between the magnet coil 
leads at the time when we open the 
circuit to about twice the operating 
voltage instead of to about 100 or 
more times the operating voltage 
if conditions are O.K. The field dis- 
charge resistor will reduce the arc, 
but to release the load we reverse 
the de polarity. A double pole 
double throw center off starter with 
the resistor close to the coil is all 
that we need.—H.S. 


Grounding Control 
Circuits 


QUESTION U37—We are in the 
throes of changing our control cir- 
cuit voltage from 440 to 110. This 
will be accomplished by the use of 
single-phase transformers. 


Our power distribution system 
consists of both the star (grounded 
4-wire) and delta (ungrounded 
3-wire) in separate areas, of course. 
The question is whether to ground 
the secondary side (110 volts) of 
the control circuit transformer. 
Further, will there be any undesir- 
able effects of either method on 
either system and finally, which is 
preferred?—J.A.M. 


ANSWER TO U87—Every un- 
grounded system can become a 
grounded system during a break- 
down. If we ground the line going 
to coil, then a second ground will 
blow a fuse but will not start a 
motor. With an ungrounded sys- 
tem, one ground on each side of the 
overload heaters will let the motor 
work under dangerous conditions. 
On both sides of the start contacts, 
the two grounds can permit a steam 
boiler or other items to operate in 
a dangerous condition.—H.S. 


ANSWER TO U37—The questions 
involve compliance with the NEC 
and other practical considerations 
to afford the safe operation of 
control circuits. Since the control 
circuits are 110 volts, they are un- 
doubtedly Class 1 circuits (or bet- 
ter) as defined in Article 725 of the 
NEC. Sections 725-21 and 250-8 re- 
quire the grounding of control cir- 
cuits where the primary supply volt- 
age exceeds 150 volts to ground. 
This applies in this instance, be- 
cause the supply voltage is 480 
volts, and whether this supply is 
grounded or ungrounded, it would 
be classified over 150 volts accord- 
ing to the definition of ‘Voltage to 
Ground” in Article 100 of the NEC. 
T have included four sketches, which 
point out the possible methods of 
grounding and arranging control 
circuits, and what can happen with 
each method. Fig. 1 shows a typical 
control circuit arrangement found 
in most. magnetic starters. Here 
the secondary circuit is grounded 
to comply with the NEC; but due 
to the arrangement of control de- 
vices, a possible ground between 
one side of the holding coil and the 
last OL relay will shunt out the 
OL’s, and they will not open the 
control circuit in the event of a 
motor overload. Fig. 2 shows the 
same arrangement, except the OL 
relay connections have been shifted 
to the other side of the holding coil 
in series with the other control de- 
vices. The grounded secondary leg 
is run directly to one side of the 
holding coil, and thus, any acci- 
dental ground will not cancel out 
any of the control devices. While 
this arrangement is not specifically 
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News about 


B.EGoodrich Chemical ram materiale 


Florida Power & Light Company uses 
anode racks made of Geon vinyl pipe. 
Fabricated by F P & L plant personnel at 
this job. B.F.Goodrich Chemical Company 
supplies the rigid Geon vinyl. These photos 
show intake structure at Palatka plant on 
St. John River, one of many places anode 
racks of Geon are used. 


FP&L fights underwater corrosion 
with anode racks of rigid GEON 


Underwater steel structures corrode 
when they are attacked by galvanic 
currents. Florida Power & Light 
engineers solve the problem two 
ways. They reduce effect of galvanic 
currents with an opposing voltage 
and they suspend anodes of graph- 
ite to bear the brunt of any continu- 
ing flow. These anodes rest in frames 
made of rigid Geon pipe. 

Vertical side frames are 2’’ Geon 
pipe and trays are open sections of 
5” pipe. The only effect on the racks 


B.EGoodrich 
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GEON vinyls = 


of Geon is the marine growth shown 
in the photo at upper right. This 
growth is easily washed off, as photo 
at lower right shows. 

Here’s another example of the way 
Geon vinyl can solve corrosion prob- 
lems for utilities. As pipe, as conduit, 
or as coatings, you'll find Geon vinyl 
is often the answer to your corrosion 
problems. For more information, 
write Dept. GX-4, B. F. Goodrich 
Chemical Company, 3135 Euclid 
Avenue, Cleveland 15, Ohio. Cable 


address: Goodchemco. In Canada: 
Sees Ontario. 
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B.F.Goodrich Chemical Company 
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To 480v 
480 v 


supply, grounded or ungrounded. 


PERMITTED BY NEC 
for Class { remote control circuits 


Fig. | 


Fuse 
or CB 
HR ~s- 
== 
Ground here shunts 
out’ motor O.L. relays. 
Fig.2 
480 y PERMITTED 
Pri. BY 
I20v Ma? 
Sec. gr. 
Fuse : 


Ps No control devices in grounded conductor 


Additional ground will not effect operation of control devices. 


480 v 
‘Pri. 


Fuses 
or CB 


IgOv Sec. 
w/midpoint gr. 


PERMITTED 
BY 


NEC 


Fig. 3 


Any ground that appears on load side of fuses or CB will open control circuit, 


required by the NEC, it offers a 
maximum protection for equipment 
controlled by the various control de- 
vices. And it is the most economi- 
cal method of accomplishing such 
control arrangements, as connec- 
tions in the magnetic starter can be 
readily changed. Fig. 3 shows an- 
other possible method of providing 
maximum protection. The control 
devices are arranged as shown in 
Fig. 1 (standard hookup), but a 
special 480/120 transformer is used 
that has a midpoint connection, and 
the midpoint is grounded. There- 
fore, the secondary voltage to 
ground on each ungrounded conduc- 
tor is 60 volts. Any ground that 
would appear on the control circuit 
would open one of the overcurrent 
devices and disconnect the control 
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circuit. Another feature of this sys- 
tem is that the 60 volts to ground 
reduces the shock hazard somewhat, 
while still providing a 120-volt line 
supply. However, such transformers 
with a mid-point ground for a 120- 
volt secondary are not readily avail- 
able, and the cost may be consider- 
ably higher than the one shown in 
Fig. 1. If only one control trans- 
former is involved for the supply 
of all the control circuits, the cost 
could be justified. This method is 
used in many instances where the 
control circuits are 240 volts, as 
480- to 120/240-volt transformers 
are standard, and midpoint ground- 
ing on the secondary winding is 
very simple. Finally, Fig. 4 shows 
the arrangement of a control circuit 
the same as in Fig. 1, except that 
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Transite Ducts can be laid directly 
in trench without concrete envelope. 
Or if duectbank is to be concrete en- 
closed—thinner walled Transite Duct 
may be used. In all other respects 
both heavy-wall and thin-wall 
Transite Ducts are identical. 


Transite Ducts save on the job and after! 


No other duct material gives you so many 
installation and in-service economies 


In every way, Transite® Ducts are 
the most efficient electrical ducts 
you can install. And—when assem- 
bled with J-M’s Plastic Coupling— 
their cost is remarkably low! 

One reason for this economy is in 
installation. Strong, lightweight, long 
— Transite lengths are easy to handle 
and install . . . Your men set the 
ducts in place easily, join them 
tightly in seconds. Transite’s smooth 
bore is free of burrs and obstruc- 
tions. Thus, long cable pulls are 
easily accomplished with no damage 
to cable sheathing. 


You see another reason for Transite’s 
economy in performance. Once in 
service, Transite’s unusually high 
rate of heat dissipation means cables 
run cooler, last longer. Transite also 
confines are damage... cannot burn, 
smoke or fume. It won’t generate 
explosive or toxic gases. If arcing 
does occur, Transite Ducts won’t 
sag or adhere to cable. 

Let us send the Transite Duct 
brochure EL-29A. Write Johns-Man- 
ville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


JOHNS-MANVILLE 


J OHNS-NANVILLE JM 


PRODUCTS 
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480 CODE VIOLATION Fig. 4 
eyPRy oo} for Class { remote control circuits. 


I20v 
Ungrounded 
secondary 


the 120-volt secondary is un- 
grounded. Many possible sources 
of trouble could occur here. Ground 
A could occur without opening the 
overcurrent device or shunting out 
the overload relays. But if ground 
B occurs later, the OL relays will 
not open the circuit. On the other 
hand, remove grounds A and B, and 
see what can happen if grounds C 
and D occur. Suppose ground C ap- 
pears. Again, no overcurrent device 
will open, nor will any control device 
fail to operate. But if ground D 
occurs, the magnetic starter will be 
in operation, and the stop button 
could not disconnect the control cir- 
cuit. Or ground D could occur after 
the motor started, and again, the 
stop button could not disconnect the 
motor. This could be a very seri- 
ous hazard with many types of 
equipment, and grounds do appear 
commonly in control circuits due to 
the use of smaller conductors with 
less insulation. As a result of the 
foregoing, I recommend the use of 
the control circuit arrangements 
shown in Figs. 2 or 3, and know 
they will offer maximum protection 
of equipment.—J.H.W. 


Bake Oven Design 


QUESTION V37—Can anybody tell 
us how to build a bake and burnout 
oven large enough to take a 100-hp 
motor? We have 220-volt, 3-phase 
power available.—O.H. 


ANSWER TO _ V37—-About five 
years ago, my predecessor built a 
bake oven. Well, my first act when 
I took over was to scrap this “home 
made” oven and purchase one to 
handle motors up to 100 hp. 

There was one primary consider- 
ation that predicated this move; i.e., 
better results from the rewind shop. 
The success or failure of any rewind 
hinges upon the protection afforded 
by the varnish. The degree of suc- 
cess is contingent upon the thermal 
setting properties of this varnish. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1960 


Therefore, baking temperature and 
time are of utmost importance. 
Well, we found that our “home 
made”’ oven, though well made, did 
not provide the necessary and ade- 
quate control. 

For your information, we pur- 
chased our oven from Young 
Brothers Co., Cleveland 13, Ohio, 
a 14,400 watt cabinet type oven, and 
we are completely satisfied.—J.A.M. 


Frequency Changers 


QUESTION W37—Is there any 
practical method of raising the fre- 
quency by means of electronic tubes 
for power purposes ?—E.B. 


ANSWER TO W237—Certainly, 
there are several types of conver- 
sion units available for producing 
high-frequency power by means of 
electronic tubes. In some of these 
systems, the ratio of the input fre- 
quency to the output frequency is 
rigid, whereas in others one or both 
frequencies may vary over wide 
limits. 

These employ vacuum-tube oscil- 
lators, ignitrons, water-cooled plio- 
trons, mercury-arec converters or 
combinations of these. There are 
numerous high-frequency commer- 
cial units available, but as a precau- 
tion, these should be purchased for 
the specific needs.—J.A.M. 


ANSWER TO W37—When we talk 
about raising frequencies for power 
purposes, this implies currents of 
larger capacities. Basically, high- 
frequency power circuits in use to- 
day are for high-frequency induc- 
tion heating (860 to 10,000 cycles), 
high-speed power tools (120 cycles), 
and high-frequency lighting (400 
cycles). In these three instances, 
motor-generator sets, frequency 
converters, or magnetic frequency 
multipliers (static converters) have 
proven to be the most economical 
means to raising frequencies for 
power purposes to date. Motor-gen- 
erators have an upper limit of about 
15 ke.—J.W. 
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NEW... Red Seal’ vise 


KEEPS DIRT 
OUT of THREADS 


Indicates bottom 
for correct 
installation, 


Long screws 
push 
red fibre 
discs out. 


MACHINE SCREW ANCHOR 
with PRETESTED 
HOLDING POWER 


Now available in 10-24 and 14-20 sizes. Samples on request. 


DIAMOND EXPANSION BOLT CO., INC. 


® Garwood, New Jersey 
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MAKE SAFE BUILDINGS SAFER with 


Senin O-fifizelte 


AUTOMATIC EMERGENCY LIGHTS 


for commercial 
buildings, retail 
stores, institutions 
factories ...and 
other places of public assembly 


No building is completely safe without protection from the hazards of 
sudden blackouts. Leading industries have adopted Bic Beam for their 
emergency lighting needs. When regular lights fail, Bic BEAM goes on 
instantly and automatically. Provides hours of bright, safe illumi- 
nation, until power from circuit is restored. BEAM-O-Matic recharges 
itself automatically. 

BEAM-O-Matic shown above is one of a variety of BiG BEAM models 
available. Whichever BIG BEAM you select, you are providing the 
utmost in dependability. 

For complete information, write today to 9475 


U- C -LITE M FG ° C 0. 1035 W. Hubbard St., Chicago 22, Ill. 


Canada: Bernard Marks & Co., Ltd., 70 Claremont Street, Toronto 3, Ontario. 
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SEN 
~ Can You’ Answer 
‘These QUESTIONS? 


QUESTION E38 — Our two IBM 
604 data processing machines have 
been making errors which we feel 
are due to the power supply. The 
220-volt single phase service for the 
machines are taken from a 3-phase, 
220-volt ungrounded delta substa- 
tion. An oscilloscope placed across 
the input to the IBM machines 
shows occasional spikes of very 
short duration and 50 volts or more 
in magnitude. We have been unable 
to locate the source of this “noise” 
because of its infrequent nature. I 
would be interested in knowing 
what other readers have been using 
for data processing machine sup- 
plies, and also whether or not a 
band pass or low pass filter net- 
work would work for this applica- 
tion. If so, how would you design 
the parameters ?—1.G.B. 


QUESTION F38—In our plant we 
have a 40 hp, 2300-volt, 3-phase, 60- 
cycle synchronous motor, excitation 
110 volts. This motor drives an 
ammonia compressor and it has au- 
tomatic synchronizing equipment. 

When we start this equipment, it 
turns over and has a heavy growl. 
It accelerates in speed growling and 
vibrating continuously. In about 
five minutes after starting, it 
reaches 92% of synchronous speed 
and latches in and runs without a 
growling noise. The air gap is 0.055 
and symmetrical throughout. The 
motor has 0.015 whip. 

Can someone tell us what is 
wrong with this motor?—C.P. 


QUESTION G38—1 would appreci- 
ate the opinion of others as to 
whether it pays to use “rough- 
service” lamps on temporary light- 
ing of buildings under construction. 

Strings of lights are sometimes 
moved around, and water often 
drips on the bulbs. Vibration and 
wind can also enter into the prob- 
lem. 

Rough-service lamps usually cost 
at least twice as much, and they are 
not quite as efficient in the amount 
of light they give. 

I have used both kinds, but still 
cannot answer the question as to 
which is the better method.—M.C.T. 


PLEASE SEND IN 
YOUR ANSWERS BY JULY 15 
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~NEW, compact 
WESTINGHOUSE 

SERIES 1 

- BUILDING-TYPE 

DISTRIBUTION 

SWITCHBOARDS 


COMPLETELY ACCESSIBLE FROM THE FRONT 


Designed for commercial buildings, Series 1 has been 
standardized for flexibility and low installed cost. Ade- 
quate wiring space has been reserved at top and bottom 
of each structure for incoming and outgoing cables. 
Series 1 may be installed against any wall where floor 
space is at a premium, since all components are acces- 
sible from the front. Additional distribution sections 
may be added later as dictated by increasing loads. 


You CAN BE SURE. 


Each distribution section measures only 15 inches deep. 
All sections are attractively designed and finished in 
gray lacquer to provide a pleasing appearance. 


For more details and layout information, contact our 
sales office near you or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. Ask for 
Publication SA-8667. J-93554 


IF “Westinghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 
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TWO 
NEW 


EXCLUSIVES B) 


New Y. 
Air Coole 
SHORTY HEAV 

DUTY DRIL 


SMALLEST, MOS 
_ COMPACT DRILL O| 
THE MARKE 


yy 
Uy 
YW 


New, too! 2” Reversible Special Drill! 


e e 
Especially designed for telephone pole work, this new B&D Gets into the tightest spo | 
tool is perfect wherever confined space or other special con- 
ditions call for a drill that backs itself out of the hole it has Eere’s the drill that goes almost anywhere your ha 
drijlec. Just a flip of the switch and out comes the bit! ill go—into tight corners, behind I-beams, into sm 
enclosures. Shorty’s offset head gives you finger clez 
ance on flush jobs...gives you top control a 
pressure on every job! 


Twin cooling fans keep housing comfortable 
handle at all times. Full length paddle switch starts 


stops no matter where you grip it. 60% more powés 
15% less weight. 32% lower price. Try one soon. 


Drilling holes in cramped areas Wherever your hand will g 
like a sv is a cinch yur Shorty will drill—eve 
blind behind I-beams! 


MICRO CLUTCH 
SCRUGUN® — 


NO MARRED FINISHES, 
SCREWHEADS—OR 
BROKEN BITS 


Drives screws to depth set Adjusts to Eaisdpdinel ee Bets flip € 


Just a simple turn of the the piggy-back switch 
A simple turn of the wrist sets your B&D Micro Clutch* barrel gives you mi- backs out screws, nuts 
S : Vet crometer accuracy. and bolts fast and easy. 
crugun to give you precisely the depth you want. Want 
Screws flush? Below the surface? Heads exposed? That’s the (| soe Toots-€l 
eee meOUCry «fuse htt) eee ee ben a: her mete Se a ee eae eee || “Yellow Page 


-B&D’s exclusive Micro Clutch lets you set depth in 
thousandths (.001) of an inch; stops driving screw when desired 
depth is reached—automatically! With ordinary care, it won’t 
thar your work, damage screws or break bits. Try one soon. 
) *Pat. Pend. 


THE Biack & DECKER MFc. Co., Dept. 1206 
Towson 4, Maryland (In Canada: Brockville, Ontario) 


O Please arrange a demonstration of 


O Please send additional information on 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Ypch& Deckers: 


QUALITY ELECTRIC TOOLS 


YEAR 
ag Company. ----22-2< eat oa nae co oe eee eee 


AddreeS iz ésccee aces coe Seen sense tet -dace-n at ae oees See ee ee 


OD Impact O Magnetic © Belt Sand 
A a ‘u mi, --* 


Revere’s complete line of matched outdoor lighting 
equipment means peak efficiency and easy installatio 


Shown above are the components of a Revere outdoor 
lighting installation. Every component — pole, base, 
bracket, lights — is perfectly. matched to every other 
component, so the completed installation is exactly right 
for the job. Components ‘“‘fit” right to make installation 
easy, they are structurally matched for strength and 
balance, and “‘design-matched” to give peak lighting 
efficiency for the application. 


Revere offers the widest selection of outdoor lighting 
equipment available from any single source. You can get 
on-time delivery of Revere fixtures for incandescent, 
mercury or fluorescent lighting, as well as hinged, rigid, 
separable poles and accessories. Ask your wholesaler 
about the advantages of specifying Revere equipment. 

Write for catalog of Revere’s complete line of matched 
outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. e 
Long Distance Phone: Niles 7-6060 ¢ Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 


7420 Lehigh Avenue e Chicago 48, Illinois (In suburban Niles) 


In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


Questions on the Code 


Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Panelboard Enclosures 
Width of Gutters 


Section 373-6 of the 1959 
© NEC refers to deflection of 
conductors in cabinets or cutout 
boxes. If the same rulings apply to 
lighting panelboards, then there are 
a few questions in connection with 
this, and your clarification would 
be appreciated. 

We have made sia sketches shown 
below, of a standard size 42-circuit, 
single-phase lighting panel which 
normally is equipped by the manu- 
facturer with 4-in. gutters. Three 
250 MCM cables are used in this 
particular sample case for feeders. 
The sketches are numbered from 1 
to 6. 

1. Conductors enter the cabinet 
in a horizontal direction and there- 
fore, are not subject to the same 
rules as a vertical conductor. There- 
fore, no violation exists. 

2. As far as we know, no code 
violation exists. 

3. Vertical conductors are not de- 
flected, and no violation exists. 

4. Conductors, according to 
panelboard manufacturers, are 


fanned out and not deflected. There- 
fore, again no violation exists. 
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5. This would be a code violation, 
and 4t-in. gutters would be re- 
quired. 

6. Again no violation exists. 

Please note that in all six cases 
we have not taken the grounded or 
neutral conductor into considera- 
tion. Again, some panelboard manu- 
facturing companies assure us that 
this is not necessary. It seems that 
in some cases the feeder conductors 
would occupy a considerable amount 
of space in the panel gutters, and 
since restrictions are placed upon 
the number and size of conductors 
installed in cabinets or cutout boxes 
only and not in panel gutters, no at- 
tention has been paid to this item. 

We might mention that panel- 
boards are manufactured in accord- 
ance with UL standards on the basis 
of direct line bottom entry of a 
wire size equal to the rating of the 
panelboard bus. Since some of the 
panelboard companies rate these 
buses at 225 amps, it would seem 
that under those conditions an in- 
stallation as indicated in Fig. No. 4 
with 250,000 CM conductors would 
be acceptable. This would also 
verify our previous statement in 
connection with the grounded or 
neutral conductor.—J.L. 


A The provisions of Section 
e 3736 of the 1956 edition of 
the NEC first appeared under Sec- 
tion 503-s of the 1928 Code, some 
32 years ago. Previous to 1928 the 
deflection of conductors was recog- 
nized as far back as 1923 in a more 
general manner. Section 373-6 of 
the 1959 Code has been revised, as 
covered by Mr. Michener in his 
analysis of the 1959 revision of the 
NEC, “to provide additional steps 
in the table, providing break points 
at sizes of aluminum as well as cop- 
per conductors that are useful in 
connection with standard ratings 
of equipment.” 

It is also significant to note that 
the 200 MCM conductor has been 
eliminated apparently on the basis 
that this size of conductor has not 
been recognized in the code since 
1937. According to the 1956 Code 
250 MCM and 350 MCM conductors 
were required to have a minimum 
gutter width of 6 in. According to 
the 1959 Code, such widths have 
been decreased as follows: 

250 MCM-43-in., 300 MCM-5-in., 
and the phrase 300,000 to 350,000 
CM followed by 400,000 to 500,000 
leaves the status of 350,000 ques- 
tionable. It appears that the word 
“inclusive” should be inserted, but 
it also appears that a 350 MCM con- 
ductor requires only a 5-in. gutter. 
fhe important fact remains that the 
gutter width for such conductor 
sizes have been decreased, and in 
the case of 250 MCM the decrease, 
13 in., is considerable. 

Since the CSA of the conductor 
should be a factor of importance, it 
is significant to note the dimensions 
of rubber-insulated conductors (ex- 
cluding RU) in the 1937 Code com- 
pared with the 1959 Code: 


Area 
1959 
1959R 1937, RU-T 
250,000 5917 58 A877 
300,000 .6837 .67 5581 
350,000 .7620 15 -6291 


It is evident that the 1937 dimen- 
sions are slightly less than the 1959 
dimensions. It is important to note, 
however, that the small diameter in- 
sulations are considerably smaller 
than the rubber dimensions. The 
foregoing observations are in- 
fluenced by the fact that the gutter 
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“With ELECTRUNITE 'INCH-MARKS™® and ‘GUIDE-LINES®, measuring and bending is easier.” 


More than pays tor iiself" 
Republic ELECTRUNITE Electrical Metallic Tubing because... 


THE BEST COSTS LESS INSTALLED 


The best testimonial for Republic ELECTRUNITE® 
Electrical Metallic Tubing is a satisfied user. Leonard 
V. Berg, Berg Electric, with locations at Batavia, and 


De Kalb Public Hospital, De Kalb, Illinois 

General Contractor: Johnson & Jacobson, De Kalb, Ill. 

Architect and Engineer: Gilbert A. Johnson, A.I.A., Rockford, Ill. 
Electrical Contractor: L. V. Berg, Berg Electric, Rochelle, Ill. 


Rochelle, Illinois, recently completed two majo: 
installations using ELECTRUNITE E.M.T. on the job 
His letter tells why . . . the best costs Jess installed 


Sycamore High School, Sycamore, Illinois 

General Contractor: Johnson & Jacobson, De Kalb, Ill. 
Architect and Engineer: Gilbert A. Johnson, A.I.A., Rockford, Ill. 
Electrical Contractor: L. V. Berg, Berg Electric, Rochelle, Ill. 


- REPUBLIC STEEL 
Walls Wier Rewge 
of Stawclard, Sales ancl Stink Prsditlt 


This STEELMARK of the American Steel Industry identifies 
products made of steel. Look for it when you buy. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-9548 

212 EAST 131st STREET « CLEVELAND 8, OHIO 


I want to know more about the installation adyantages 
of Republic ELECTRUNITE Electrical Metallic Tubing. 


Name Title 

Firm 

Address 

City. Zone. State. 


bo wir 


"BIG BROTHER” To Paine’s New Junior Beam Clamp 


® Designed for perfect, heavy-duty, 
flush-mounted fastening onto ceiling 
channel, web joists, “I’’ beams, etc. 

®@ Also proves reliable when used as 
insulator’s support. 

®@ Mates ideally with any Paine con- 
duit clamp. 

®@ Provides a hidden method of holding 
conduits, pipes, cable above false 
ceilings. 


Contact your nearest Paine representative for 


Beam Clamp and New Liberty Conduit Clamp. 


THE PAINE COMPANY 


INSTANT 


+ 


free samples. 


PAINE'S New Heavy-Duty 


SENIOR BEAM CLAMP 


Assures the fastest, easiest, 


most Universal 


dependable 


support for heavy piping, con- 


duits, hanger rods, etc. 


® Keeps conduit runs straight and even. 


® Features a case-hardened, hexagon- 
headed, slotted, cup-pointed screw. 


® Slotted screw head makes installa- 
tion faster, easier. 


@® Results in 
costs. 


time-savings, reduced 


Also ask for Paine’s New Junior 


88 Westgate Road, Addison, Illinois 


FOR EVERY EMERGENCY 


POWER 


e Greater-Than-Ever Choice 


e Lower-Than-Ever Prices — On Every 
Model 


Now — for the ultimate in instant-starting, dependable 
emergency electric service — here is the greatest selec- 
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tion of automatic standby electric plants ever offered 
by Universal. Choose from 27 economy-famous gas, 
gasoline, or diesel units — all phases, all voltages, port- 
able or stationary, air-cooled or radiator-cooled. 


800 to 60,000 WATTS 


For Complete Information 
About This All-Purpose 
Line Of Automatic Standby 
Plants 


WRITE TO 
UNIVERSAL MOTOR CO. 
438 Universal Drive 
Oshkosh, Wisconsin 


width for a 250 MCM conductor, 
which forms the basis for your 
questions, has been decreased from 
6 in. to 44 in. 

The occasion for Section 373-6 
is covered by Abbott’s NEC Hand- 
book, 1933 edition as follows: 

“The purpose of this requirement 
is to allow the conductors to leave 
the conduit with a large radius 
bend. A short bend at this point 
may jam the conductor against the 
conduit bushing with considerable 
force, and this condition may even- 
tually result in a ground.” 

The same explanation is given in 
the 1956 edition of Abbott’s Hand- 
book. It is important to note in 
this respect that the provisions of 
Section 373-6 (b), which require 
insulation at bushings, tends to 
satisfy the occasion for gutter 
width as covered by Abbott back in 
1983. At that time there was no 
code requirement with respect to 
the use of insulated bushings. 

The provisions of Section 373-6 
(a) apply to a cabinet or a cutout 
box which contains a panelboard, 
and I know of no exception which 
exempts a lighting panelboard from 
compliance. There is no distinction 
in hazard with respect to the type 
of panelboard used. Conductors of 
250 MCM which enter a power 
panelboard cabinet present the same 
problem when they enter a lighting 
panelboard cabinet. My personal 
opinion with respect to the dia- 
grams submitted are as follows: 

1—While the rule concerns only 
vertical conductors, it appears to me 
that the code would be quite incon- 
sistent if it did not intend to recog- 
nize the situation which is identical 
to that which prevails when con- 
ductors enter horizontally. I would 
eriticize such an installation on the 
basis of code intent. Is there any 
good reason why the conduit should 
not enter the lower gutter as shown 
by Fig. 2? 

2—The provisions of Section 
373-6 /of the code do not absolve 
the grounded conductor from com- 
pliance. There is no exception as 
in the case of Section 373-6 (b) 
covering insulation at bushings. 
The rule covers all conductors, and 
why not, may I ask, bring the 
grounded conductor horizontally 
over to the right hand gutter, as 
shown by the dotted lines? 

3—Here again the grounded con- 
ductor is deflected and a 43 in. gut- 
ter is required. 

4—Grounded conductor deflected. 
Code violation. 

5—Code violation unless 44-in. 
gutter provided. According to the 
1956 Code a 6-in. gutter was re- 
quired. 
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AFTER 30 YEARS ON THE JOB... Okolite insulation still looks good. This unretouched photograph shows a 


section of 11.5 Kv power cable recently re-assigned by Duquesne Light Company. Note that the insulation is still 
flexible and resilient—workable. Tests made this year show the tensile strength has deteriorated very little, 
remaining more than 33% above the original specification figure. 


30-year-old Okonite cable still tests above specification figures... 


This is CABLE ; B iA die new word for your vocabulary 


Ly) J yy , : d. 
Se cee bi ty) 
/ Cavs rece ee and Sek 
Fe Tce that eave outstanding Por ce 
ae fae packground and wide - ing 
a De each and application. = sas 
y DS csderstondine of customers’ proble> 


to serve faithfully and dedication 


_ The Okonite Company- 


This is Okonite Cable’bility at work. It’s “Old Faithful” — 
a 1250 MCM, Okolite-insulated power cable made in 


1929, now carrying on a new career as a mine power feeder 
for Duquesne Light of Pittsburgh. 


“Old Faithful” began service as an 11.5 Kv lead from 
switchyard to transformer, handling 15,000 KVA loads. 
During World War I, it saw fifteen years of full load oper- 
ation, 24 hours a day. Then in 1957 it was replaced with 
a larger cable to handle even greater loads. But it was 
found still suitable for demanding tasks as a power feeder. 


There are Okonite “Old Faithfuls” in use today in every 
application . . . yours too. Because, as in 1929, Okonite 
still produces the most dependable cables on the market. 
The reason is Cable’bility. The Okonite Company, Sub- 
sidiary of Kennecott Copper Corporation, Passaic, N. J. 


where there’s electrical power... there’s OKONITE CABLE 


6990-A 


OHIO 
CARBON 


BRUSH ASSORTMENT 


New #20 


SERVICES 23 MOST POPULAR 
ELECTRIC HAND TOOL BRANDS! 


128 Brushes 
cover 
803 Models 


Porter Cable 
Power King 
Sears Roebuck 
Sioux 


Black & Decker 
Chicago Pneumatic 
Cincinnati Electric 
James Clark Electric 


: es FOR 
3 CEMENT BRUSHES FOR 
RaPE TRIG TOOL MOTORS 


DeWalt Skilsaw 

Dumore Stanley Carter 
Ingersoll Rand Thor 

Jeffery U.S. Electric Tool 
Mall Tool Van Dorn 
Millers Falls Wappat 


Milwaukee Electric Wodack 
Montgomery Ward 


FREE! Husky DIE CUT DISPLAY CONTAINER! 
e@ COSTS NO MORE THAN BRUSHES ALONE! 


A careful, varied brush selection that fends to sell out 
even. You get enough of the right brushes, and fewer of 
the others, based on an exhaustive study of sales records. 
Display container completely FREE. (No hidden cost. No assessed 
cost.) Brushes are billed at our REGULAR PUBLISHED PRICES. 


Nothing like it on the market! 
| SEND FOR FREE 
Write to: DESCRIPTIVE SHEET TODAY! 


The 


12508 BEREA ROAD Dept. 69 CLEVELAND II, OHIO 


@ 


SPEED INSTALLATION — REDUCE COSTS! 


INDENTED CRIMP 
FOR GREATER RESISTANCE 


TO PULL-OUT 
VOID FREE 


CONNECTION 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


| Write for FREE Sample 


SHERMAN 
UNI-CRIMP 
LUG 


SHERMAN 
“ST LUG 


SHERMAN HAND CRIMPING TOOLS 


Portable or bench mounted for fast, easy instal- 
lation of money-saving Sherman terminal lugs. 


H. B. SHERMAN MANUFACTURING CO., BATTLE CREEK, MICHIGAN 
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6— While a literal reading of Sec- 
tion 373-6 (a) appears to be satis- 
fied, it is my opinion that such an 
arrangement could be criticized on 
the basis of Section 373-7 (a) which 
is quoted as follows: 

“Cabinets and cutout boxes shall 
be selected which have sufficient 
space to accommodate all conductors 
installed in them without crowd- 
Inge 

In addition to the space taken by 
the feeders, we have 42 circuits. 
On the basis of 2-wire branch cir- 
cuits we may have as many as 84- 
No. 12 conductors. I doubt very 
much if UL anticipated such use 
when listing a panelboard. 

A summary of the foregoing 
leads one to believe that the original 
occasion for Section 373-6 (a), as 
covered by Abbott in 1933, has been 
satisfied to a considerable degree 
by the provisions of paragraph (b) 
which require insulation at bush- 
ings. This is particularly true 
when substantial insulating bush- 
ings are used. To me, both the 
width and the depth of the gutter 
should be factors of importance 
when considering the general pro- 
visions of Section 373-7 covering 
“sufficient space to accommodate all 
conductors installed in them with- 
out crowding.” An enclosed panel- 
board labeled by UL covers both the 
panelboard and the enclosure (cab- 
inet). Such a listed assembly should 
indicate reasonable compliance with 
Section 3873-7, provided the condi- 
tions of use are normal. Otherwise 
the inspector has the responsibility 
of interpreting the provisions of 
this section —B.A.MeD.—6/60/1 


Recessed Fixture 
Installation 


QO I am installing a recessed 
° fixture in a house and would 
like an explanation of Section 
410-65 (b-2) of the code. If I in- 
stall a junction box 1 ft from the 
fixture, and run approved wire for 
the temperature encountered from 
the fixture to the junction boa, 
must this wire be 4 ft long?—R.B. 


For the convenience of our 
e readers, the provisions of 
Section 410-65 (b-2), covering Spe- 
cial Provisions for Flush and Re- 
cessed Fixtures, read as follows: 
“Tap connection conductors hav- 
ing an insulation suitable for the 
temperature encountered shall be 
run from the fixture terminal con- 
nection to an outlet box placed at 
least 1 ft from the fixture. Such a 
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| DON’T CARE | WANT TO KNOW 
WHAT MAKE - WHAT MAKE 
CIRCUIT BREAKER 7 CIRCUIT BREAKER 
EGET 


o gets the best 
switchboard buy ? 


Don’t buy switchboards blind. Most of your switchboard dollar goes into the circuit 
breakers. Be sure you know what make circuit breakers you are going to get before 
you buy your switchboard. And if it isn’t I-T-E, kick like crazy. Because I-T-E 
gives you more value. Yet you pay no more. Want proof? Among independent 
switchboard builders everywhere, I-T-E is first choice. 


Write today for the new bulletin on I-T-E molded case circuit breakers. 
I-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


(fh) |-T-E CIRCUIT BREAKER COMPANY 
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A report on rigid steel conduit* 


Rigid steel conduit offers 


found in any type of conduit 


For more than 50 years, architects, builders, engineers 
and electrical contractors have protected electrical sys- 
tems by running wires through steel raceways. 

So well known and so certain is this protection that 
the National Electrical Code includes the use of rigid 
steel pipe conduit for all applications and locations, 
both inside and out, and specifically requires it in par- 
ticularly hazardous locations with explosive atmospheres. 


The planning of an electrical system. There are 
several basic steps in the planning of an electrical sys- 
tem; the most important of these being: safety, capacity, 
voltage regulation, accessibility and flexibility. 

The designer himself should have but one objective: 
to give the owner an electrical system that operates eco- 
nomically and performs efficiently. 


The original raceway wiring system. The first con- 
sideration in any wiring plan? Safety! Engineers and 
architects know from experience that open circuits, 
short circuits and induced circuits are bound to develop 
in wiring systems in any one of the following ways: 
faulty wiring, lightning, sudden shock and overloading. 

To combat these hazards, engineers and architects 
have always turned to the original raceway wiring 
system—rigid steel pipe conduit. Here are some of the 
reasons why: 


physical damage tc 


Rigid steel conduit contains the damage; prevents it fror 
spreading to the plant, home, garage or office. 


Rigid steel conduit provides a grounded metallic system 
induced currents are drained off without danger. 


Rigid steel conduit has strength and cannot be damage 
by moving objects; objects that might break conductor: 
or the insulation of wires that are left unprotected o 
semi-protected. 

Despite the expert knowledge and intelligent plan 
ning of the designer, rewiring is quite often necessar: 
before a building becomes obsolete. In this case, th 
existence of rigid steel conduit simplifies the rewirin 
problem and contributes much to cost reduction. 


The economy of rigid steel conduit. Rigid stee 
conduit offers a permanent system that will outlas 
most buildings and provide the capacity for expansio: 
and replacement of conductors when new wiring i 
needed to meet increasing loads. 

In addition, the cost of replacing old circuits wit 
new and larger wires through the existing rigid stee 
conduit is but a fraction’ of the cost of new work. 

There are, of course, many ways to estimate savings 
For instance, financial set-backs resulting from inter 
rupted service could well exceed the initial cost of . 
safe, dependable rigid steel conduit wiring system. 

Then, too, with fire hazards reduced, losses due t 


% From National Tube, America’s leading steel pipe manufacturer supplying America’s foremost conduit manufacturers 


Steel 
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‘circuit conductors 


property damage and production are greatly minimized. 
' In the over-all planning of a wiring system, these costs 
“must be weighed. And, certainly they are. That is why 
_ architects and electrical engineers, in their own inter- 
ests and in the interests of their clients, specify rigid 
steel conduit as a protective investment. 


The adaptability of rigid steel conduit. “Jf I had 
to tear out this system in the next few months...” 

_ The engineer, contractor or architect who guarantees 
| his work experiences this thought every time he designs 
or installs an electrical system. 

| It is also one of the reasons why rigid steel conduit 
has always been a standard of the electrical industry. 
: ‘The quality of this product is time-tested, proven and 
familiar to everyone who designs and installs electrical 
istribution systems. 

_ This is primary because circuits can be serviced so 
easily. A rigid steel conduit permits electrical circuits 
_ to be changed and repaired; to grow as the need grows 
with an absolute minimum of expense. 

- The removal of defective wires and rewiring with 
7 sound ones is merely a matter of pulling out and feeding 
| in. And, the smooth interior or rigid steel conduit makes 
it even easier to fish for wires and cable. In brief: 
| property does not have to be damaged and there is no 
time lost in rewiring. 


the greatest single advantage 


‘permanent protection against 


The ease of installing rigid steel conduit. Rigid 
steel conduit is easy to install, because it is compatible 
with all building materials, adaptable to all construc- 
tion, fits anywhere and expands easily. 

Rigid steel conduit is made to A.S.A. Specifications 
C.80.1 and 2, and is furnished with threaded couplings, 
elbows and nipples, as well as a full line of standard 
fittings, outlet boxes and accessories. And, it is avail- 
able in sizes 4 to 6 inches. 

Rigid steel conduit is easy to bend, cut and thread. 

It can be installed indoors and outdoors, in dry or 
wet locations, exposed or concealed, in any hazardous 
location and under all types of atmospheric conditions. 

Rigid steel conduit has great impact resistance; it 
can be handled roughly in installation and shipment, 
because it is not easily damaged. Actually, the con- 
tractor needs few tools to put in a permanent, safe and 
economical rigid steel conduit wiring system. 

Electricity is a powerful force. And, electrical wiring 
must be protected to eliminate danger to life and prop- 
erty. For more than half a century, rigid steel conduit 
has given that protection. 

You may obtain additional copies of this report by 
writing to National Tube Division, United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa.— America’s 
leading steel pipe manufacturer supplying America’s fore- 


most conduit manufacturers. USS is a registered trademark 


National Tube 
Division of - 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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COST CUTTING 
TIME SAVING 


electrical fittings from Blackhawk 
7 JUST SLIP IT ON 


Blackhawk’s exclusive slip-fitter service 

\ entrance head has no threads to cut, no 
extra clamping devices to use. Just slip it 
over the conduit and tighten two screws. 
That easy, that fast! Saves contractors $5 
to $10 per installation. 


JUST INSERT 
AND BEND TABS 


JUST SNAP IT ON 


Sizes: 14” through 4” 


Insert exclusive one-piece 
box support, bend tabs 
around wall edge, _ it’s 
ready for switch box. 
Bend tabs to inside and 
the box is there to stay. 


Exclusive ‘hold bump’ and 
ribbed bracket provide 
rigid contact support of 
conduit. Snap! It’s on to 
stay. 


Cut costs — save time — 
specify. B-I when you buy 


BLACKHAWK INDUSTRIES 


DUBUQUE, IOWA, “Where the new ideas come from” 


lackhawk 
iz [adsstries 


If your specs say — 


EXPLOSION 
PROOF — be sure they are! 


...and order 
from stock 


Yours! Complete detailing 
data to MIL, UL and NEMA 
specs. Request Adalet Explosion 
Proof Housing Bulletin No. 160. 


THE fidalet MANUFACTURING bo 


14300 Lorain Avenue Cleveland 11, Ohio 
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Tap 
conductors 


Length of tap conductors 4 to 6 


tap shall extend for at least 4 ft but 
not more than 6 ft and shall be in 
a suitable metal raceway.” 

This rule applies to recessed fix- 
tures having branch circuit termi- 
nal- connections which operate at 
temperatures higher than 60C 
(140F), as covered by Section 
410-65 (b). Itis significant to note 
the following advice given by Un- 
derwriters’ Laboratories concern- 
ing their labeled fixtures: 

“Recessed fixtures which attain 
temperatures exceeding 60C (140F) 
at the point where supply connec- 
tions are to be made are marked 
at the point of supply connection 
to indicate the temperature for 
which supply conductors are to be 
suitable. The absence of such 
marking indicates that 60C (140F) 
supply conductors are suitable.” 

If the fixtures in question bear 
the UL label, the foregoing advice 
will enable you to distinguish one 
type from the other by the UL 
marking. There are several types of 
recessed fixtures listed by UL 
where the outlet box is integral 
with the fixture, and branch circuit 
conductors, rated at 60C, are 
brought direct. to this outlet box. 

Assuming that the fixture in 
question has terminal connections 
which operate at temperatures 
higher than 60C (140F), the illus- 
tration shown covers my concept of 
the rule. The tap conductors from 
the fixture to the junction box must 
be not less than 4 ft, and not more 
than 6 ft in length—B.A.McD.— 
6/60/2 


NM Cable-Grounding 
Conductor 


O Can a 2-wire non-metallic 
© sheathed cable with a bare 
ground wire be used to serve a mo- 
tor operating at 220 volts, single 
phase ?—R.B. 


The provisions of Section 
e 210-7 read as follows: 

“Where a grounding receptacle is 
installed, as specified in Sections 
210-22 (b) and 250-59, to provide 
grounding facilities required in 
Section 250-45, the branch circuit 
or branch circuit raceway shall in- 
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ATLAS POWDER COMPANY 


expresses high satisfaction with 
their new lighting eVyetem. When 
Atlas designed the relighting of their 

: Central Engineering Department, | 
Holophane Specification No.7559-c 
showed how to Provide 170 foat- 


candles maintained illumination. 


ATLAS POowDER COMPANY 


WILMINGTON 99, DELAWARE 


November 13, 1959 


Mr. C. C. Keller 
Holophane Company, Inc. 
342 Madison Avenue 

New York 17, New York 


Central Engineering Dept., Atlas Powder Company. 
Dear Mr. Keller: Installed by Hatzel and Buehler, Inc. 
We have completed the installation of ne Holophane 
i i i ted as 6404-64, in our 
Fluorescent Lighting System, designa ; : ; : c 
Central Engineering Department. The maintained illumination 
level is 170 foot candles. The entire Holophane organization—particu- 
The installation has proved very satisfactory Sone larly tha enoinewrs Bae ore vena 
the visual comfort and the illumination level. The grac 
styling lends itself beautifully to our surroundings with for the development or oleae Unie 
the unit. : 
_ particular reference to the shallowness of the Aarne oe ae need aa 
: Holophane is to be congratulated Sees Aacte Milas Power onipany. _Récogniian seam 
‘uni 1 and electrical angle. E 
: ee ene ore cians and opposite corners, it cere endeavor spurs greater effort and further 
allas d : Sid 
provides cooler and safer operation together with a bette accommlenmiene 
weight distribution with respect to installation. 


The unit is constructed in such a manner et ese 
parts are readily accessible from an installation an 


standpoint. It is our opinion that we cannot eae Hp A HOLOPHANE COMPANY, inc. 
, constructive criticism or suggestion in order to make i Ceiéal Gh eee 
’ better unit. 


342 Madison Ave., New York I7 N= Ve 
Very truly yours, THE HOLOPHANE (0., LTD., 418 KIPLING AVE. S0., TORONTO 18, ONT. 


ATLAS POWDER COMPANY 


TECHNICAL SERV. SECTION 


VE SMe baie 


R. G. RUDROW, MANAGER : 
ELECTRICAL GROUP 


. CENTRAL ENGINEERING DEPARTMENT 


RGR: ms 


HOLOFLUX®—Recessed 2 Foot Wide Luminaire, 
featuring PRISMALUME® (Prismatic Acrylic Plastic) 


No. 6400—Holoflux with prismatic border; in four foct 
lengths or continuous tuns...Distinctive design integrates 
with contemporary interiors...Prismatic construction pro- 
vides highest utilization of light, minimum brightness. 


clude or provide a grounding con- 
ductor to which the grounding con- 
tacts of the grounding receptacle 
shall be connected.” 

This rule requires non-metallic 
sheathed cable, under the condi- 
tions covered, to include a ground- 
ing conductor integral with the 
cable. 

Section 250-57 recognizes the use 
of a grounding conductor, integral 
with non-metallic sheathed cable, 
for the purpose of grounding fixed 
equipment. Section 430-145 covers 
the grounding of motors, and ad- 
vises, when such grounding is re- 
quired, it shall be done in the 
manner specified in Article 250. 

In view of the foregoing, it ap- 
pears evident that a 220-volt, sin- 
gle-phase motor could be served 
through a non-metallic sheathed 
cable containing a grounding con- 
ductor, provided the grounding 
conductor is used to ground the 
frame ofthe motor. 

The principle involved is more 
clearly covered by a new fine print 
note under Section 3388-3 which 
reads as follows: 

“The above provisions do not 
intend to deny the use of service 
entrance cable for interior use 
when the fully insulated conductors 
are used for circuit wiring and the 
uninsulated conductor is used for 
equipment grounding purposes.” 

This new fine print note clarifies 
the status of service entrance cable 
when serving a 220-volt, single- 
phase motor where the uninsulated 
conductor is used for equipment 
grounding. In the case of non- 
metallic sheathed cable with a bare 
grounding, conductor, it appears 
that the code has recognized a simi- 
lar use for several years.— 
B.A.McD.—6/60/3 


Use of EMT 


Q Can electrical metallic tub- 
© ing be used on the outside of 
buildings where subject to the 
weather but not subject to severe 
mechanical damage or injury? Also, 
can electrical metallic tubing be im- 
bedded in non-cinder concrete 
above grade level?—B.R. 


Yes. Section 348-1 and Sec- 
e tion 348-8 of the 1959 Na- 
tional Electrical Code answer both 
your questions as far as the code 
itself is concerned, and I quote the 
above sections: 
“348-1. Use. Electrical metallic 
tubing may be used for both ex- 
posed and concealed work. Electri- 


cal metallic tubing protected from 
corrosion solely by enamel shall not 
be used. Electrical metallic tubing 
shall not be used (1) where during 
installation or afterwards, it will be 
subject to severe physical damage; 
(2) in cinder concrete or fill where 
subject to permanent moisture un- 
less protected on all sides by a layer 
of non-cinder concrete at least 2 
inches thick or unless the tubing 
is at least 18 inches under the fill.” 

“348-8. Couplings and Connect- 
ors. Threadless couplings and con- 
nectors used with tubing shall be 
made up tight, and where buried 
in masonry, concrete, or fill, or 
where installed in wet places shall 
be of a type to prevent water from 
entering the raceway.”—R.E.W.— 
6/60/4 


Taps to Main S-E 
Conductor 


Sketch below shows a service 
* installation consisting of a 
200-amp pull-out panel, and a 70- 
amp circuit breaker for air-condi- 
tioning. Since the lugs are not large 
enough for a direct connection to 
the main service entrance conduc- 
tors, does the code permit taps to 
the main conductors within a wir- 
ing trough as shown?—H.G.R. 


A Section 230-42, Exception 
e No. 2, reads as follows: 


Service 


main panel 


“Service Entrance Conductors 
without Splice. 

“Taps to main service conductors 
are permitted as provided in Sec- 
tion 230-2 Exception No. 3-b or to 
individual sets of service equipment 
as provided in Paragraph 230- 
70(g). 

Reference to Section 230-70(g) 
is the one which applies to the ques- 
tion under discussion. When the 
service disconnecting means ¢on- 
sists of more than one switch or 
circuit breaker, individual taps may 
be connected to the main service 
conductors as shown on your dia- 
gram. Insofar as the code is con- 
cerned, there appears to be no code 
violation involved with your pro- 
posal. Taps sufficient for the load 
to be served must be used.— 
B.A.McD.—6/60/5 


Equipment Ground 


Can I, as an inspector, re- 

© quire an equipment ground 

to be run with the direct burial 
cable to ground a yard light 


‘mounted on a metal pole or stand- 


ard2?—R.B.B. 


A Section 250-42 covers the. 
e general requirements for 
grounding such fixed equipment. 

In Section 250-57 the require-. 
ments for the two general methods 
for grounding fixed equipment are 
specified. 

The first method covers the use 
of metallic raceway systems. The 
second method covers the use of 
non-metallic raceway systems, i.e., 
direct burial cable. 

When direct burial cable is in- 
stalled, three methods are shown 
for grounding. In the first method, 
the grounding conductor may be 
part of a cable and may be extended - 
with the circuit conductors in the 
cable, This grounding conductor in 
the cable may be uninsulated, i.e., 
bare. However, if it is provided 
with insulation or if it is only 
covered, this individual insulation 
or covering shall be finished to show 
a green color. 

The second method provides for 
the installation of a separate. 
grounding conductor. In general, 
the intent is that this separate 
grounding conductor should be con- - 
sidered as part of the other circuit 
conductors and thus shall be ex-_ 


. tended with them. It is presumed 


that it may be uninsulated or that 
it may have insulation or only a 
covering. Where it is uninsulated, 
its installation would, in my opin- | 
ion, be covered also by the require- 
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‘Size 2 reduced voltage , 
magnetic controller > 


A selling opportunity for contractors: 
Give your customers extra values 
and cut your service costs 
at no increase in the bid price 


Many General Electric control devices provide extra 
value with no price premium. Here are two examples: 


EXAMPLE 1: General Electric combination starters in 
stainless steel enclosures give users watertight, cor- 
rosion-resistant protection at the same price as stand- 
ard NEMA TYPE IV enclosures. So you can offer 
customers reduced maintenance (they won’t have to 
repaint the enclosure) and reliable operation (con- 
taminants cannot creep into the enclosure). Look for 
business in the meat packing, food, dairy, chemical, 
and other process industries. In bidding on a con- 
tract including these starters, you can sell a lower 
maintenance cost. In a maintenance contract covering 
these products, you can cut nuisance calls and the 
maintenance you must perform. 


EXAMPLE 2: General Electric offers closed-circuit 
transition starting on all size 2 through 5 auto- 
transformer-type’ automatic reduced-voltage control- 
lers as a standard feature. (In this starting method, 
the motor is not disconnected from the line during the 


transition from reduced to full voltage; the transition 
is smooth because the current is not interrupted). 
Take this opportunity to offer an extra operating 
advantage at no increase in your bid price. It can 
be an especially effective selling point in negotiated 
contracts with old, long-established customers. 


Such extra value features in General Electric con- 
trol devices are selling advantages you can employ 
to help win contracts now—or to help you or your 
customers reduce maintenance in the future. For 
more information, contact your General Electric 
Apparatus Distributor or Sales Office. General Elec- 
tric Company, Schenectady 5, N. Y. 812-02 


you get MEASURABLE ADVANTAGES 


WITH GENERAL ELECTRIC CONTROL 


| Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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Now engineered for longer life! 


PROVED BEST! 


Sylvania cuts 
starter failures 
by 98%! 


What’s the secret? Every Sylvania 
starter has a ceramic condenser! Other 
starters have paper condensers. Heat, 
cold, moisture knock ’em out. But not 
Sylvania starters! 


HERE’S PROOF! In a two-year test in 
one manufacturing plant (installations 
were two-lamp, 40-watt industrial 
type fixtures), Sylvania fluorescent 
starters had 
only 1 failure out of 340 starters 
Conventional starters with paper con- 
densers had 
51 failures out of 330 starters 


No wonder Sylvania can sell 
the only starters with an ex- 
clusive Light Insurance Policy. 
Guaranteed performance, or 
your money back! It’s your 
assurance of lowest TCL (Total 
Cost of Lighting), which means 
cost of lamp plus power plus 
maintenance. 


This is Sylvania research at work for 
you—consistently in the lead in light- 
ing! For all types of starters, call your 
Sylvania representative, or write: 


Sylvania Lighting Products, a Division of 
Sylvania Electric Products Inc., Dept. 15, 
60 Boston Street, Salem, Mass. In Canada: 
Sylvania Electric (Canada) Ltd., P.O. Box 
1190, Station “O,”’ Montreal 9, 


SYLVANIA 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS ‘e) 


ments of Exceptions No. 1 and No. 
2 of Section 230-30. There is no 
direct reference to require the bare 
grounding conductor to be: 1) of 
copper, and 2) installed in duct or 
conduit; but it certainly would seem 
that the principle of installation 
would be the same for both cases. 

The third method permits any 
other types of installation if the 
local code authority grants special 
permission for such an installation. 
This would permit the inspector, 
for example, to allow the equipment 
grounding conductor to be run sepa- 
rate and possibly in another trench- 
way system from that of the circuit 
conductors if he had some definite 
reason for doing so. It should be 
noted, however, that this requires 
the special permission of the in- 
spector, so that I would say that the 
inspector may at all times require 
the equipment grounding conductor 
to be extended with the other cir- 
cuit conductors as outlined in the 
first two methods above.—B.Z.S.— 
6/60/6 


Foreign Systems 
in Substation Enclosures 


QO Is it permissible for the 
* vacuum breaker and vent 
piping of underground fueling stor- 
age tank to be installed within the 
fenced enclosure of a 18,000-volt 
substation? The only apparently 
applicable section I can find in the 
National Electrical Code is para- 
graph 450-47 which prohibits the 
installation of pipe or duct foreign 
to a transformer vault. The cross 
reference in paragraph 701-31 ap- 
pears applicable only to trans- 
former vaults, not fenced enclosed 
substations —D.J.N. 


The provisions of Article 710 

e apply in general to all cir- 

cuits and equipment operated at 

more than 600 volts. Section 710-11 

of this Article reads in part as fol- 
lows: 

“Outdoor installations shall be 
accessible to qualified persons only. 
Installations are considered to be 
accessible to qualified persons only 
where enclosed as provided in Sec- 
tion 710-31 or when isolated by ele- 
vation, etc.” 

Section 710-31 reads in part as 
follows: 

“Hlectrical installations in a 
vault, room, closet or in an area 
surrounded by a wall, screen or 
fence, access to which is controlled 
by lock and key or other approved 


means, are considered to be accessi- 
ble to qualified persons only. The 
type of enclosure used in a given 
case shall be designed and con- 
structed according to the nature and 
degree of the hazard(s) associated 
with the installation.” 

It is quite evident, in view of 
the foregoing, that Section 710-31 
is concerned with outdoor installa- 
tions similar to the one described 
in your question. As a result, any 
system or equipment foreign to the 
electrical system should not be in- 
stalled within the fenced enclosure. 
The vacuum breaker and vent pip- 
ing may require maintenance, and 
the mechanic assigned to such work 
ordinarily would not be considered 
as qualified, and could not enter the 
enclosure. Tank vents may become 
plugged and should be inspected 
frequently. The situation is similar 
to that which concerns transformer 
vaults as covered by Section 450-47. 

Another factor to be considered 
concerns the nature of the combus- 
tible liquid stored. Vents are pro- 
vided to prevent the build-up of 
pressure within the tank. When 
an underground tank is being 
filled, considerable vapors are driven 
from the vents and may accumulate 
within the substation area, and 
they may be ignited by an electrical 
arc. Such a combination of hazards 
should not be permitted, and it ap- 
pears that Article 501 covering 
hazardous locations could enter the 
picture. A 13,000-volt substation 
represents an investment which 
should not be exposed to the haz- 
ards incident to flammable gases or 
vapors.—B.A.McD.—6/60/7 


Exit Lights 


Where does the National 

° Electrical Code specify size, 

wattage and location of exit lights 

or lights for an outside stairway or 
fire escape2—B.R. 


Your question is one that is 
e not answered in the National 
Electrical Code. The National 
Electrical Code is National Fire 
Protection Association publication 
No. 70 as well as National Board 
of Fire Underwriters publica- 
tion No. 70. In Article 700 of the 
National Electrical Code the wiring 
for emergency systems is covered 
with reference to another National 
Fire Protection Association publica- 
tion, No. 101, Building Exits Code. 
You will find the information re- 
quested in the Building Exits Code. 
—R.E.W.—6/60/8 
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| Scratch 


this lamp 
and discover 
why... 


Sylvania 
Is your 
best buy in 
mercury 


~ lamps today! 


See those numbers? Just scratch the 
ones for the date (month and year) 
when you install a Sylvania Ruggedized 
Mercury Lamp. You'll not only have a 
simple moneysaving record of installa- 
tions, you'll also mark the beginning of 
the longest, brightest service of any mer- 
cury lamp you can buy! 


28% Longer life. That’s what you get with 
Sylvania Ruggedized Mercury Lamps. An 
average usable life of 9,000 hours! With con- 
sistently high lumen maintenance all the way! 


Less maintenance. Ideal for high-bay or 
highway installations. Pyrex weather-durable 
glass protects against moisture, condensation, 
moisture-laden or humid atmosphere, ther- 
mal shock. Ruggedized arc tube construction 
is specifically designed to protect the lamp 


from destructive shocks and from vibrations. 


22 Times more light than incandescents of 
the same wattage. Moreover, Sylvania phos- 
phor improvements have increased the output 
of SH-1/R A.S.A. designation H1GL/W 
Mercury Lamps to 25,000 lumens—most effi- 
cient of any commercial mercury lamp! 


Insured Performance. Only Sylvania, with an 
exclusive “Light Insurance Policy,” guaran- 
tees you lower TCL (Total Cost of Lighting), 
which means cost of lamp plus 
power plus maintenance. Call your |-~—s*~- 
Sylvania representative or write us: | ex 
Sylvania Lighting Products, a Divi- 
sion of Sylvania Electric Products 
Inc., Dept. 15, 60 Boston Street, 
Salem, Mass. In Canada: Sylvania 
Electric (Canada) Ltd., P.O. Box 
2190, Station “O,”’ Montreal 9. 


BYLVANIA 


subsidiary of GENERAL TELEPHONE & ELEGTRONICS 
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Now from General Electric...a 
terminal connections tighter and 


ook at the four extra-quality features you get in 


Roe 


eS 


BS 


1. Try this test of a tighter connection. Strip a wire and push is actually a much tighter connection. In addition, tem- 
it into a Pressure-Lock* terminal on this new G-E grounding perature-rise tests show that Pressure-Lock terminals result 
* outlet. Take a good grip, and pull. You'll be amazed how in better electrical connections. 
; tight this screwless terminal holds! Even more important — Pressure-Lock terminations won’t 
Laboratory tests prove that, while it takes approximately loosen under normal temperature changes or vibration. 
85 pounds to pull a wire out of a Pressure-Lock terminal — Constant-pressure cam action keeps its grip on wires, 
a binding screw gives up at about 30 pounds. Pressure-Lock regardless of expansion, contraction or vibration. 
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safer—without binding screws! 
this new GE4091-2 15-A, 125-V grounding outlet 


2. Notice the safety feature of totally-enclosed con- 


nections. They protect against grounds and shorts; 
there are no exposed current-carrying parts. And 
these back-wired terminals won’t bend or loosen 
when you push the outlet into the box. Pressure 
on the wires just tends to seat them deeper. 


A 


4. Check the clamp-type grounding terminal. It takes 


one or two wires, or a loop, in a tight connection. 
You also get double-wipe contacts; 7%” plaster- 
cleaning, captive mounting screws. Ivory or Brown; 
15A, 125V. Listed by Underwriters’ Laboratories, 
Inc., meets Federal and REA specifications. 


3. See how you can loop wires, too, in these new 
Pressure-Lock configurations. Each terminal takes 
one, or two cut wires — or a cut wire plus a loop — 
in Nos. 14 or 12 Awg sizes, which may be inter- 
mixed. Wires are quickly released by pressing a 
standard-size screwdriver into release slots. 


There is a difference in wiring de- 
vices. The best way to see this for 
yourself is to take a G-E wiring 
device apart. Compare it with other 
makes. 

You’ll be pleased with the extra 
quality that General Electric gives 
you — the new and improved 
features. 

Ask your G-E distributor to help 
you see for yourself! General 
Electric Company, Wiring Device 
Department, Providence 7, R. I. 


*Trade-mark of General Electric Company 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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In the News 


NISA Meets In Miami Beach 


Electrical apparatus service shop men take a long look 


at managerial and operational problems that will ac- 


company anticipated increases in service business in 


the next decade. 


repair shop operators and 
their guests met at Miami 
Beach’s Hotel Fontainebleau May 
8-11 for the 27th Annual Conven- 
tion of the National Industrial 
Service Association. Following the 
general theme of “Management in 
the 60's,” conference sessions ex- 
plored various managerial tech- 
niques that lead to an efficient, prof- 
itable service shop operation in the 
face of rising costs and increased 
competition. Between sessions, dele- 
gates had an opportunity to view 
exhibits of more than 50 equipment 
manufacturers and suppliers. 
Convention keynoter Edward 8. 
Helm, president, Reliance Electric 
& Engineering Co., Cleveland, Ohio, 
predicted a decade of increasing 
market potential for electrical serv- 
ice sales. By 1965 service shops 
should be getting twice the amount 
of work available in 1960; by 1970, 
this should be three times the pres- 
ent volume. Contributing to this 
anticipated market is the growing 
trend of industrials to de-emphasize 
or discontinue the so-called “captive 
shop” repair operations. New plants 
are being built without electrical 


‘es than 1,000 electric motor 


service shops of their own. Other 
plants are following this pattern. 
But, it is going to take aggressive 
selling by motor service shops to 
accelerate this trend, he warned. 

Mr. Helm also predicted that 
more new equipment will be in- 
stalled in the next ten years than 
is presently operating today, in- 
cluding all types of motors and 
sophisticated electronic controls and 
devices for automation. This means 
more maintenance to reduce costly 
down-time on _ production lines. 
Service shops can and should take 
advantage of a growing interest of 
industrials in contract maintenance 
to: 1) cover an entire plant; 2) sup- 
plement plant crews; or 3) take 
care of special or peak load type 
maintenance. 

Shops must think now of prepar- 
ing their organizations to handle 
this anticipated increase in work 
load. Helm believes many of the 
problems that will arise can be 
solved by application of improved 
professional management tech- 
niques to the individual shop oper- 
ations. This means a planned ap- 
proach to: recruitment of skilled 
workmen and technical personnel; 


CALIFORNIA CONTINGENT at NISA Miami Beach convention included: (L to R) 
W. T. Martin, Electrical Specialty Co., San Francisco; Clare Marsh, Roy M. 
Butcher Electric Co., San Jose; Frank Silveria, Frank Silveria Motor Shop, Los 
Banos; and Jack Van Alstyne, Van Alstyne & Son Electric, Sacramento. 
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NEW NISA PRESIDENT, J. Arthur Tur- 
ner, Jr., executive vice president, Tampa 
Armature Works, Tampa, Fla., is follow- 
ing in the footsteps of his father who 
was association president in 1944-45. 


personnel training; sales growth; 
product and service improvement; 
cost and inventory controls; shop 
organization; customer and commu- 
nity relations; credit, capital and 
profit improvement. One way to 
achieve these goals is for each shop 
owner or manager to draw up with 
his own people a suitable set of 
business objectives to guide the 
shop’s future growth, Helm con- 
cluded. 


Management ABC’s 


Service shop business assets, em- 
ployee benefits, and customer credit 
were among the management sub- 
ject categories discussed at the con- 
ference. One of the prime assets of 
successful business is the ability of 
management to know its business 
strengths and exploit them and to 
recognize its weaknesses and pro- 
tect against them, stated Norman 
D. Johnson, vice-president A-C 
Credit Corp., Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. While the next 
decade is expected to present an ex- 
cellent and challenging economic 
climate for the motor service shop, 
survival under keenly competitive 
conditions may well hinge on indi- 
vidual management skills. Dun & 
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THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


IN 


Great new advance 
in automotive rubber 


Here is a new rubber that’s unmatched for oil, weather, 
and abrasion resistance. It’s new PARACRIL® OZO, the finest 


achievement yet in the nitrile rubber field. PARACRIL OZO’s 


properties are tailor made for many modern automotive 
parts—for everything from weather stripping to oil seals 
and hose. PARACRIL OZO gives you a whole series of impor- 


tant advantages, including: 


e significantly superior ozone resistance 
e excellent fuel and oil resistance 
e several times greater abrasion resistance 
¢ permanent retention of bright colors for exte- 
rior styling and easily traceable wiring and 
other interior parts 
Look into PARACRIL OZO. Discover for yourself its new design 
possibilities...its unlimited color...its high quality. Contact 
your nearest Naugatuck representative at the address 
below. 


Naugatuck Chemical 


© ee ° Dept. A Elm Street 
Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugawck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, N.Y. 


wy 


MSGILL’ 
poe % 


electrical specialties are 


1 Levolier 


switch is unconditionally guaranteed 
against failure in lighting circuits. 
Gamp. 1 125 VY. 3 amp. 250 V. 


McGILL LEVOLIER SWITCHES 


The same high standards of material selection and work 

that make it possible for McGill to guarantee the No. 

applied to all McGill products, Levolier universal lever. oggle, 

momentary contact and special use switches from 3 to 20 amps have set 
_ performance records in a wide variety of uses. ‘All are 

Underwriters’ Laboratories, Inc. inspected, — _ 


Approves : 
3-WIRE GROBADED 


McGill Lampguards ass CONVENIENCE B8 


are designed and built 


; : : wr resisting ; 
. D PHE 
to withstand rugged : PLAStIO HANDLE 


_ industrial service. Top — 
quality and careful . __ RU CASKET 


workmanship assures a 


when you need it. Ove: 
100 different types 


- : WRITEFORMcGILL 
availableincluding = ——___ ELECTRICAL SPECIALTIES 


“9 ATALOG NO. 84 
Grounded, Vapor CATALOG NO. 84 


Proof, and a variety of 


types of cages, baa 
and sizes. 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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KEYNOTE SPEAKER at NISA‘’s Miami 
Beach convention, Edward S. Helm, pres- 
ident, Reliance Electric and Engineering 
Co., Cleveland, tells shop men to look 
for and be prepared for a doubling or 
tripling of the electrical apparatus sery- 
ice market in the next ten years. 


Bradstreet, Johnson noted, attrib- 
ute 90% of business failures to 
lack of balance in skills and experi- 
ence, managerial incompetence, in- 
adequate original capital. Small 
business typically tries to stretch 
limited capital too far, over-extends 
credit to get customers, is top-heavy 
with slow-moving inventory, has 
limited knowledge of the market 
and less of knowledge of competi- 
tors, is naive in attempts to raise 
badly needed money, he added. To 
avoid these pitfalls, Johnson sug- 
gested establishment of a sound 
credit policy, maintenance of ade- 
quate financial and cost records, 
counsel with qualified business spe- 
cialists (bankers, etc.), develop- 
ment of a clear concept of your own 
business operation, and application 
of good management methods. Re- 
member, you must outmanage your 
competitor, and a thin profit margin 
leaves no cushion for managerial 
mistakes, he concluded. 

Employee benefits play an impor- 
tant role in today’s compensation 
pattern. In fact, they account for a 
startling 15% to 25% of payroll, 
according to Paul L. Miller, Miller 
& Horovitz Associates, Jacksonville, 
Fla. Shop men heard Mr. Miller 
suggest and explain the self-admin- 
istered, tax-exempt business trust 
as a possible employee benefit, per- 
sonal estate builder, or a means of 
building up a capital expenditures 
fund. Each deposit in the trust is 
deductible from profits for tax pur- 
poses, and earnings are tax-exempt 
with only long-term capital gains 
to pay when you take the cash, he 


AN EASY 
WRAP-ON 
WAY TO 
STOP 


PIPE 
CORROSION 


CHASEKOTE®* Pressure-Sensitive Polyethylene 
Tape has an extra-heavy adhesive mass that 
clings to clean pipe on contact... makes a perfect, 
permanent bond that rustproofs, waterproofs and 
insulates pipe against all types of corrosion. 


CHASEWRAP* Protective Overwrap is a tough, 
wrinkle-free outerwrap that shields against abra- 
sion, wear, and physical damage to the tape. 
Wraps simultaneously with the tape. Superior to 
rag and felt wraps, yet far lower in cost. 


*Trade name of Chase & Sons, Inc., long-famous 
for protective and insulating tapes for electrical 
wire and cable. 


The new CORR-PREV Pipe Coating 
Team comes in easy to handle tape form. 


It goes on pipe faster and lasts longer than 


corrosion-proof paints. It’s cleaner and sim- 
pler to apply, too, than hot tar coats. And 
most important, this new CORR-PREV 


Team offers all the cost-cutting, pipe-saving — 


advantages of polyethylene tape. 
With CHASEWRAP Abrasion-Resistant 


Overwrap and Chasekote polyethylene ~ 
tape, you get the easiest and best pipe pro- 
tection at lowest applied cost! There’s no 
heating, drying, clean-up or shut-down time, — 
Each roll is factory-uniform in thickness — 
and quality. And ail coating materials — 
including rental of high-speed applicators — 


are available from one reliable source. Want 
samples? Specs? Prices? Write CHASE & 
SONS, INC., 26 Spruce Street, North 
Quincy, Massachusetts. 


FOR YOUR ELECTRICAL INSULATION PROBLEMS SPECIFY CHASE FRICTION, PLASTIC, RUBBER, NEOPRENE & BUTYL TAPES 


CUTTING POWER! 


Doors 
Through 


18-inch 2 
Walls 


How do you cut doors and windows 
through 18-inch reinforced concrete 
walls without ruinous delays? A gen- 
eral contractor got the job done and 
out of the way with Longyear diamond 
drilling equipment. Workmen cut 
around the openings with 6-inch diamond 
bits, and carefully lifted out the giant 


Ye) 


slabs of concrete. The whole job was 
done in a few days at low cost and the 
entire project was kept on schedule. 
Your Longyear dealer can show you 
other diamond drilling applications that 
are cutting construction costs, and tell 
you about the new industrial diamond 


drills. 
Adv-169 


ee ee es Sea tS Uae Se RRR 71 


| Please send complete information on Longyear | 
Diamond Bits and Industrial Drills. Also the 


advised. Shop owners snould con- name of my nearest Longyear dealer. | 
sider having a competent firm an- : : | 
1 h a t oe | NAME ] 
alyze their operations to _ see re 
whether such a trust will help E. J. LONGYEAR CO. | FIRM 
achieve their business goals, he 76 S. Eighth Street | AppREss | 
concluded. Minneapolis 2, Minnesota | | 
F 4 TOWN STATE 
On the subject of tax deductions, Phone: Federal 9-7631 sah eae een OM ee sa 2a 
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WORLD'S FIRST 12-FOOT FIXTURE... 


atic Mie 


Here’s proof of installation savings....... 
Tt ANNAN HARA (\ $5 


ANNORD 


ANAS Ne oF bad Lakd Wd & Leese Seservnill 3 


Others talk about installation savings. Garcy guarantees them! 


Our new 12-ft. fixture makes it possible. On 9 out of 10 sizable jobs we can actually 
offer a signed guarantee that, from the time ceiling hickeys are in place, total 
assembly and hanging time will not exceed 14% man-hours per 24 ft. of fixture. If 
this time is exceeded on a job covered by our signed guarantee, excess time may 
be billed to us. 


The guarantee figure is less than half of ordinary labor estimates for fixture 
installation. Even at that the chances are it will be halved again on the actual job. 
And this is top quality lighting. Efficient, well-shielded, low-brightness lighting that 
meets today’s higher lighting standards for schools and offices. 


Runs of any length joined and wired at work level. Runs of any length raised to the ceiling as a single unit. 
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GARCY SUPER SPEED-LINE 


© 45°x 45° SHIELDING 
@ ONE-PIECE SHIELD 
e FEWER HANGERS NEEDED 


(ONLY 3 PER 24 FT. ROW) 


Here’s why Super Speed-Line savings can be guaranteed. 


1. 12-foot fixtures mean less handling, fewer couplings, fewer splices. Only two 
fixtures per row in a typical classroom. 

2. Stem spacing up to 12-ft. O.C. means fewer hangers, fewer supports. Only 
three stems for runs to 28 feet. 

3. Work-level assembly means complete runs are joined before, not after, raising 
to the ceiling. 


4. Unit-hanging means complete runs are raised to the ceiling as a single unit. 
There’s an absolute minimum of ladder time. 


HOW TO GET A SUPER SPEED-LINE GUARANTEE 


This advertisementis an offer to furnish a guarantee ; Division of Garden City Plating & Mfg. Co. 
of labor time on jobs meeting certain reasonable _ 2475 Elston Avenue, Chicago 47, III. 

conditions; it is not a guarantee in itself. The actual _ 
guarantee is a document rendered on an individual 


job basis, signed by an officer of Garcy Lighting and Please send details on the Super Speed-Line system and i 
_ countersigned by the electrical contractor. facsimile copy of the Garcy Guarantee. 
Send today fora facsimile copy of the guaranteeand Name Title 

complete details on the Super Speed-Line system. | 


_ Use the coupon for a prompt reply. . Company 
: : : Street Address 
City Wk ale ZONE State 
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The Best Way To Install 
Boxes & Fixtures In 
Dropped Ceiling Work ... 


Arrow Conduit 


_ CHANNEL 
SUPPORT 


MORE ECONOMICAL! 


MORE EFFICIENT! 


No more makeshift .arrange- 
ments! These features are ‘‘sell- 
ing’ contractors, everywhere! 


Many slots allow fixture stud to be 
attached anywhere on support. 


Special design in this support assures 
maximum strength and rigidity for 
supporting fixtures. 


Two sizes: 1” wide by 12" deep 
114” wide by 34” deep 


Made in 10 ft. lengths. Can be cut 
in multiples of 6”. 


14 gauge galvanized steel. 


Samples and specification 
sheets on request. 


OUTLET BOXES » GANG BOXES + 
COVERS » BOX SUPPORTS 


ARROW CONDUIT 


222 


& FITTINGS CORP. 


108—20 180th Street, Jamaica 33, N.Y. 


Soler Representatives & *Worshouse Stocks *ATLANTA 6 
* BALTIMORE, MD.» “BIBMINGHAM, ALA, © SCHICKGO, 
HLL * "CINCINNATI 37, OHIO + 
“DETROIT 2, MICH. © 

TY, MO. + MIAMI, FLORIDA 
* NEW YORK CITY, N.Y, ¢ 
PH * RICHMOND, 
ASH. 


NORTH CENTRAL shop men enjoying coffee and juice break at NISA Mia 


7] 


mi 


Beach convention included: (L to R) A. R. Adams, Powerite Electric Motor Co., 
Austin, Minn.; R. H. Root, Electric Motor Supply Co., Minneapolis, Minn.; A. J. 
Kuzniewski, Quality Electric Service, Milwaukee, Wis.; J. P. Miller, Electric Motors 
Unlimited, Madison, Wis.; and Oliver Klemp, Electric Motor Service, West Bend, 


Wis. 


James Miller, tax attorney, Jack- 
sonville, Fla., reviewed Internal 
Revenue Service’s latest slant on 
entertainment and depreciation ex- 
penses. He advised shop owners and 
their key employees to keep more 
accurate records of expenses to sub- 
stantiate deductions, noting that 
the additional paper work will save 
money and grief in the long run. 

A sound credit policy is a vital 
factor in a business operation and 
the way it is handled has a definite 
effect on customer relations, noted 
Roy A. Bliss, Dow Corning Corp., 
Midland, Mich. Customer credit 
should be based on his integrity, his 
ability to operate a profitable busi- 
ness and his financial soundness. If 
he should request extension of addi- 
tional credit on a temporary basis, 
visit his place of business for your 
own appraisal. Such a clearly de- 
fined extension may help him over a 
hurdle and make a loyal customer. 
A prudent, but flexible credit policy 
administered in a courteous and 
friendly manner can lead to con- 
stant improvement of customer re- 
lations, Bliss concluded. But, avoid 
being an “easy mark.” This fre- 
quently leads to credit abuses, he 
warned. 

The customer who buys your 
service is the VIP of your business 
and everyone in your organization 
should realize this, stated Col. M. M. 
Frost, vice president, Eastern Air- 
lines, New York. He deserves your 
consideration, courtesy and _ the 
finest service you can give him. For, 
in the long run, he pays your bills, 
your staff salaries, your overhead, 
and makes possible your profits. 
Through him confidence in, and the 
reputation of, your firm is estab- 
lished. Col. Frost was emphatic in 
pointing up the role of courtesy in 
customer relations. A satisfied cus- 
tomer is more than a salesman—he 
is your employer. Treat him indif- 


ferently or discourteously and he 
will fire you from his payroll. Show 
him consideration and he is yours 
forever, Frost concluded. 

A well-conducted employment in- 
terview is still the most practical 
and valuable way to “size-up” an 
applicant, according to Byron B. 
Harless, Byron B. Harless & Asso- 
ciates, Tampa, Fla. A quick, slip- 
shod session by an unprepared, un- 
trained interviewer cannot produce 
an accurate appraisal of the appli- 
cant, he warned. The interviewer 
should work with a well-defined job 
description and a list of pertinent 
questions that will probe the appli- 
cant’s education and training, work 
habits, behavior pattern, loyalty, 
job stability and progress, perse- 
verance, and ability to get along 
with others. Take at least 30 to 60 
minutes for the interview and con- 
trol your own bias to maintain an 
“objective” level, he cautioned. Re- 
member, a key to what the applicant 
will do for you is what he has done 
in the past, Harless concluded. 

What does a motor manufacturer 
expect from a repair shop as a mo- 
tor distributor? One answer came 
from A. Callaway Allen, sales man- 
ager, Wagner Electric Corp., St. 
Louis, Mo. In his estimation, a re- 
pair shop should: serve as a sales 
organization, training salesmen and 
adopting the tools of good sales 
management; give sufficient cover- 
age of potential customers; follow 
through after’ a sale and handle 
complaints and make adjustments; 
call on manufacturer for technical 
assistance where required; limit, or 
forego competing lines of motors; 
maintain an adequate stock of mo- 
tors. Allen’ believes compensation 
to a motor distributor should be in 
direct proportion to the service he 
performs. As to the expanding 
economy of the decade ahead, Allen 
feels that the motor repair shop 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1960 


61% Less POWER 
Dy REQUIRED... 


700% LONGER 
LAIN? Lilrle 


What’s more... Wide-Lite Juniors are 
the easiest floodlights to install! 


Just slip Wide-Lite Junior’s combination ballast box 
and mounting bracket over any 114” pipe mast, and 
you're all set for the finest floodlighting possible. 
There’s no additional electrical work which remote 
ballast locations require. Now it’s easy to convert older 
floodlight installations into efficient Wide-Lites with 
color-corrected mercury vapor lamps! 


At 250 watts, Wide-Lite Juniors with mercury vapor 
lamps have 10,500 lumen output as compared with 
3,750 for incandescent lights . . . at 100 watts, 3,300 
lumen output as compared with 1,630 for incandescent 
lighting. And Wide-Lite’s exclusive segmented rec- 
tangular reflector gives a broad light pattern without 
“hot spots” or shadows. 

Wide-Lite Juniors are ideal for lighting service 
entrances . . . loading docks .. . gardens . . . highway 
signs . . . and for use as night lights and local lighting © 
in industrial plants. 


Patents Pending 


NE EE 


WIDE LITE, 


WIDE-LITE CORPORATION 
| P. 0. Box 191 - Houston 1, Texas 


In Canada: Wide-Lite Division of Wakefield Lighting, Limited, London, Canada 


OUTDOOR AREA LIGHTS - VAPOR TITE MODELS - INDOOR 
LUMINAIRES » MOBILE WORKING LIGHTS » SPORTS LIGHTS 
* PROTECTIVE LIGHTS 
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~ Tan see at 


This One 


EVENT 
RECORDER 


edloes more 
work than 


20 STOP WATCHES 


Each of the 20 pens, writing on a moving, 
time-calibrated chart can give you split- 
second, stop watch timing of individual 
events. 

In addition, the time relationships of the 
events are also recorded. With an E-A 
Event Recorder, you can have a permanent, 
indisputable record of such things as: 


@ Productive and idle time. 
@ Flow of materials. 
®@ Position of gates and dampers. 


@ Time of failure in destruction 
tests. 


@ Sequence of switching as in 
—appliance control testing, 
—electrical substation monitoring, 
—missile firing. 


You save time and costs with these versa- 
tile recorders which ‘‘picture”’ both se- 
quence and duration of events—in produc- 
tion and processing...in research... in 
plant safety. 


Send for Catalog Section 50 
for full information. 


The 


ESTERLINE-ANGUS 
Company 


No. 1 in fine Recording Instruments 
for more than 50 years 
DEPT. R, BOX 596, INDIANAPOLIS 6, INDIANA 


NISA AWARD WINNERS get checks at NISA Miami Beach convention from con- 


test committee chairman Alex Shovan (right). They are: (L to R) R. H. Farrar 
(for F. A. Robinson), Frederick A. Farrar, Inc., Keene, N. H.; John Steffner (for 
W. C. Bedoit), Chattanooga Armature Works, Chattanooga, Tenn.; Price Waddell, 
Decatur Electric Service Co., Decatur, Ala.; and George K. McKeowan (for R. F. 
Janos), MQN Electric Motor Service, Mentor, Ohio. 


with “equal technical and manage- 
ment know-how” is the class of 
distributor best suited to do a job 
for the motor manufacturers. 

Business pressures can make a 
man forget about himself. Dr. Ed- 
ward R. Annis, Miami physician 
and surgeon, admonished conven- 
tion delegates to give a little time 
and thought to their own health. 
Consider your body a machine, like 
a car or the equipment you repair, 
and give it the same regular 
checkup and maintenance you rec- 
ommend to your customers. Make a 
habit of getting a good physical ex- 
amination annually and keep mind 
and body reasonably active after re- 
tirement, he advised. 


Technical Talks 


A new “strip winding” technique 
for coils with aluminum strip and 
foil was described by R. R. Cope, 
manager electric winding sales, Alu- 
minum Company of America, Pitts- 
burgh, Pa. With the strip method, 
turns and layers are electrically 
synonymous and insulation need 
only be provided for turn-to-turn 
voltage in contrast to the possibly 
higher layer-to-layer voltage in con- 
ventional coils. Because thinner in- 
sulation can be used with strip con- 
ductors, space factors in the range 
of 70% to 95% are possible, he 
noted. Cooler running tempera- 
tures are another advantage of 
strip-wound coils. Lead-wire con- 
nections are made to the strip with 
either ultrasonic or cold welding at 
room temperatures without the 
need for flux or solder. Since pre- 
coating the aluminum strip with 
insulation would provide a greater 
margin of safety, ALCOA is now 
experimenting with various types 
of insulating coatings, he revealed. 

The problem of shop selection and 


inventory of insulating materials 
has become increasingly complex as 
a somewhat bewildering maze of 
new items come on the market. To 
resolve this, Dr. Jack Turner Wil- 
son, chief physicist, The Louis Allis 
Co., Milwaukee, Wis., suggested 
that shop management perfect 
an insulation-standardization plan. 
Knowing the performance charac- 
teristics and application range of 
insulations most adaptable to the 
types of work done, selecting those 
used most, and developing efficient 
application techniques will simplify 
insulation inventory control and 
cost and increase shop efficiency, he 
added. In fact, Turner suggested 
that NISA form a committee on 
insulation standardization to rec- 
ommend basic types of insulation 
systems to its members. 

In line with simplification, he 
noted that the use of thixotropic or 
quick jelling epoxy compounds, 
which can be applied by dipping, 
eliminates the molding operations 
needed for monolithic casting of 
epoxy or polyester resins used in 
the encapsulated insulation system 
for both form-wound and mush- 
wound equipment. Another cate- 
gory of operation will be added 
when demand appears for silicone 
elastomer encapsulation for the re- 
pair of form-wound rotating ma- 
chines, he revealed. 

The air conditioning industry has 
reached the point where it needs 
motor repair shops who will set 
up separate, specially designed and. 
equipped facilities to rewind her- 
metic motors. That is the view of 
Thomas A. Lutz, supervisor, engi- 
neering laboratory, Airtemp Div., 
Chrysler Corp., Dayton, Ohio. Com- 
pressor failure analysis during the 
past few years show 70% of fail- 
ures due to motor burnouts. Ex- 
perienced shortcomings of the re- 
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4 See why wires fish easier through super 


smooth Clayton Mark “ELECTRICTUBE” 


eSUPERIOR ENAMEL eSMOOTHERI.D. e EXCLUSIVE D.C. WELD 


Like the sleek, smooth barrel of an army rifle on inspection — Clayton Mark thinwall 
electrical conduit meets all tests to stand above competition. Manufactured from supe- 
rior quality steel, ‘“Electrictube” withstands the abuse of construction yet bends and cuts 
_ easily. The interior surface is coated with a specially prepared enamel that won’t soften, 
_ gall, flake or chip. Continuous D.C. Weld is an exclusive feature. Conclusive tests have 
proven that wires pull through Clayton Mark conduit with the least pressure under a 
variety of temperatures and conditions. Yes, take another look . . . and order Clayton 
4 Mark conduit — the ‘“‘Contractor’s Favorite” for more than a half of a century! 


= CLAYTON MARK 


oA \ AND COMPANY 
LA 1907 DEMPSTER STREET + EVANSTON, ILLINOIS + U.S.A, 


G@ PUMPS SOR WATER WELL suppLies Sy conourr & UNIONS ens 


More than 1800 fluorescent fixtures in Old American’s new building help create this striking nighttime impression. 


110 footcandles of glare-free illumination are maintained throughout, including this attractive lounge for employes. 


: 
' 
i 


: ~ Modular design, incorporating Day-Brite Mobilex® 
with Cleartex® enclosures, permits complete 
flexibility in arranging offices and work areas. 


How Old American Insurance C 


ended the great lighting 
search with Day-Brite 


True to Missouri tradition, Old American Insurance C 
adopted a “Show Me” attitude when considering lightir 
for their new Kansas City headquarters, 


They contacted their local power and light compar 
engineers. Consulted the experts at General Electric’s fame 
Nela Park. Even made their Addressograph Department 
“lighting laboratory” and installed competitive fixtur 
side-by-side. 


Result? For lighting effectiveness with high visual comfo1 
over-all economy with trouble-free maintenance, and pleasir 
appearance, Day-Brite lighting was the clear-cut choice. 


May we show you? Call your Day-Brite representative, liste 
in the Yellow Pages, for the racrs and Fixtures! Day-Bri 
Lighting, Inc., St. Louis, Mo. and Santa Clara, Calif. . 
Canada: Amalgamated Electric Corp., Ltd., Toronto 6, O1 


DAY: BRITE 


NATION'S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


in the 
ELECTRICAL INDUSTRY! 
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__| Preferred hy 
=| Electrical Contractors 


)| One piece solid tubular 
steel, pre-set deep 
slotted, staked screw, 
extra heavy duty 
locknut, no backing 
out when inserting 
conduit. 


Preferred by Suppliers 


“No price worry”. 
That's what suppliers 
say about U.L. approved 
ETP quality fittings. 
They know ETP is 
consistently 
competitive and 
consistently superior! 


Connect with @p for Economy 


Samples and Brochure on Request. 


ETP 


ELECTRIC TUBULAR PRODUCTS 


74-16 Grand Ave., Maspeth, (N.Y.C.) N.Y. 
DEfender 5-8000 
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J. H. PARRISH, Parrish-Johnson Electric 
Co., Inc., Danville, Va.; Bill Nelson, 
Nelson Electric Co., Richmond, Va.; W. 
F. Weirich, Lenni Products, Inc., Lenni 
Mills, Pa. 


wind motor lie mainly with the use 
of insulating materials which are 
incompatible with refrigerant and 
oil and failure of repair shops to 
maintain the same rigid material 
and quality controls and dirt-free 
facilities that motor manufacturers 
provide, he explained. 

Motor manufacturers have devel- 
oped three basic new insulation sys- 
tems for hermetics. These are: 
1) all acrylic; 2) all polyester; and 
3) a combination of acrylic and 
polyester. While the latter is the 
best over-all system at present, the 
all polyester method may prove 
equally as good or better after 
further testing, he noted. 

Encouraging shops to establish 
hermetic rewind service is difficult, 
since it means an investment of 
$10,000 to $15,000 in additional 
plant (air conditioned) and equip- 
ment. To make this pay off, a shop 
would have to do about $30,000 to 
$40,000 annually in hermetic re- 
winds. Such shops would have to be 
in key metropolitan centers, he ad- 
mitted. Delegates were given a pre- 
cise picture of the plant, equipment 
and repair techniques needed for 
this type of service. Once a shop 
decides to get into this field, it is 
imperative that compressor manu- 
facturers’ recommendations as to 
materials and processing of her- 
metic motors be closely followed, 
Lutz concluded. 


Business Session 


J. Arthur Turner, Jr., executive 
vice president, Tampa Armature 
Works, Tampa, Fla., is the new in- 
ternational president of the Na- 
tional Industrial Service Associa- 
tion, Inc., an organization of 1,600 
electrical apparatus service com- 
panies in North America. Other 
NISA officers for the 1960-61 term 


are: vice president—George Lar- 
sen, partner, Larsen-Hogue Electric 
Co., Los Angeles, Calif.; secretary 
—B. J. Horton, general manager, 
The Atkinson Armature Works, 
Pittsburgh, Kansas; treasurer— 
Alex A. Shovan, owner, Industrial 
Electric Service Co., Hawthorne, 
New Jersey. 

Summary reports of association 
activities revealed the following: 

The formerly independent Small 
Business Protective Committee is 
now part of the association and will 
be known as the SBPC of NISA. 
The committee had and will con- 
tinue to investigate the impact of 
motor manufacturers’ repair shop 
expansion programs on the business 
of the small independent shops. 
This is particularly significant in 
areas where adequate repair shop 
facilities already exist. 

NISA gained 86 new shop mem- 
bers last year; has 40 chapters, an 
expanding Canadian membership, 
and hopes for a chapter in Mexico 
City. 

Practical Technical Seminars to 
update members in new materials 
and new insulation systems have 
been and will be held in several 
cities. NISA is considering the pos- 
sibility of having a testing labora- 
tory analyze new materials as they 
come on the market as an additional 
member and customer service. 

Starting in September, NISA will 
conduct 6 or 7 Management Semi- 
nars throughout the country. 

About 9% of NISA shops polled 
are interested in rewind and repair 
of hermetic motors. The NISA Re- 
building Standards Committee will 
be asked to establish standards for 
this type of motor. 

Because of apparent lack of in- 
terest on the part of members, the 
NISA Awards Contest for shop 
ideas will be discontinued until 


further notice. 


BERT HANNEWALD and AI Whisenand, 
Scherer Electric Co., Indianapolis, Ind.; 
W.H. J. Kayser, Wayne Electric Co., Ft, 
Wayne, Ind. 
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how good should 
power cable be 


... for long term stability ? 


Ir isn’t enough to meet or barely surpass specifications — not — 
when it is possible to build maximum performance into power 
cable—as Circle does. Take, for example, the IPCHA-NEMA 
60 cycle water absorption test. 


Circlesheath® Type RR Power Cable Performance 


In the IPCEA-NEMA “Accelerated Water Absorption Tests,” Sec- 
tion 6.9, a sample of power cable is immersed in 50°C water for a 
period of 14 days during and after which time specific inductive 
capacity and stability factor are measured. 

Not only does Circle butyl-insulated power cable far surpass all 
minimum specifications after 14 days immersion—but continues 
to do so after one year and eight months of continuous immersion. 
And the test is still going on! 


Date of original immersion: September 1958 _— Date of last test: April 1960 


15KV, UNGROUNDED, SHIELDED CHANGE SIC STABILITY FACTOR 
a 


IPCEA-NEMA Requirements: Change SIC 1 to 14 days: 57% max.— stability factor after 14 days: 17% max. 


Circle's school for production men means better The manufacture of high-reliability power cable is no acci- 
ere sega copie Bayls.rtere:laboratory dent. It requires expert knowledge of compounding techniques, 
technicians lecture on such subjects as extruding i ; 

techniques, optimum operating speeds, testing absolute quality control—and production men who not only 


procedures, etc. care enough... but know enough to produce the very best. 


WIRE & CABLE 
a subsidiary of 


Cerro pe Pasco CorPorATION 


RUBBER COVERED WIRE & CABLE » VARNISHED CAMBRIC CABLE » 
PLASTIC INSULATED CABLE + NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 
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“WE ELIMINATED 


$3800.00 
IN 3-PHASE WIRING 


with the 


® 
Gdd-A-Phase’ 
Says RUSS JONES 


RUSS JONES CONSTRUCTION CO. 
ST. LOUIS BUILDER 


* 
* 


“The ADD-A-PHASE enabled us to 
operate this 3-phase equipped 
SANITARY SEWAGE 
DISPOSAL PLANT FROM 
SINGLE PHASE LINES” 


This 
Gdd-A-Phase 
Power Converter is successfully 


operating the following 3-phase 
equipment from single phase lines 


e 2 H. P. BLOWER 
e 1H. P. AGITATOR DRIVE 
e 1/3 H. P. SUMP PUMP 


Add-A-Phase units are available for 
1 H.P. to 50 H.P. three-phase motors 
... Write for more information. 


SS are a aa 


] ADD-A-PHASE Dept. ECM 
Div. System Analyzer Corp., Nokomis, IHinois 
Gentlemen: Please send, without obligation, 

| complete details on your ADD-A-PHASE Power 

] Converter. 


| Name cies 


| 

l 

I 

| 

| 
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SEE FOR YOURSELF . package 
includes many case histories of oe 
success of the ee tlucted 5 
years of trouble free use. F YOU 
HAVE A SPECIFIC feces POWER | 
PROBLEM GIVE US THE DETAI at 
FOR RECOMMENDATION. 
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Toledo, 
Ohio; F. R. Pisano, Penn Electric Motor 


FRANK CASE, F. W. Kiemle Co.; 


Co., Philadelphia, Pa.; Al Kinney, Kinney 
Electric, Marysville, Calif. 


Effective April 1, 1961, the asso- 
ciation will be known as the Elec- 
trical Apparatus Service Associa- 
tion—a name change that has won 
majority approval of members and 
the Board of Directors. 

Future annual conventions are 
scheduled for Denver in 1961, San 
Francisco in 1962 and Chicago in 
1963. 


Final Ideas Contest Winners 


Announced winners of the 1959- 
60 NISA Ideas Awards Contest 
were the following: 

Fred A. Robinson, Frederick A. 
Farrar Co., Keene, N. H.—First 
prize of $125 for a connecting tool 
designed to make curl-wound con- 
nector clips. 

J. P. Waddell, Decatur Electric 
Service Co., Decatur, Ala.—Second 
prize of $100 for a tool designed to 
remove impeller stems and shafts 
from jet pump motors. 

W. G. Bedoit, Chattanooga Arma- 
ture Works, Chattanooga, Tenn.— 
Third prize of $75 for an indicating 
chart for connecting 3-phase, wave- 
wound rotors in four simple opera- 
tions. 

Peter Herman, Electric Motor 
Service, Ltd., Regina, Saskatche- 
wan, Canada—Fourth prize of $50 
for design of a tool for knurling 
bearing housings and rotor shafts. 

Robert F. Janos, MQN Electric 
Motor Service, Mentor, Ohio—Fifth 
prize of $25 for a method of apply- 
ing plastic compounds to repair and 
buildup bearing housings. 

Anthony Bruno, Sandman Elec- 


tric Co., Inc., Boston, Mass.—Sixth _ 


prize of $15 for design of a simple 
rotor lifting device. 

Richard Lierer, Queens Electric 
Motors, Inc., Jamaica, L. I.—Sev- 
enth prize of $10 for a safety chain 
handle on a motor dolly. 


NEPA Electrical 
Section Meeting 


The annual meeting of the Elec- 
trical Section of the National Fire 
Protection Association was held 
May 16 at the Queen Elizabeth 
Hotel in Montreal, Canada. 

M. M. Brandon, president, Un- 
derwriters’ Laboratories, Inc., and 
chairman of the Electrical Section, 
presided. In Mr. Brandon’s report, 
he related the activities of the 
Electrical Section for the past year. 
The most important accomplish- 
ment was the final adoption and dis- 
tribution of the 1959 edition of the 
NEC. Mr. Brandon also explained 
the proper procedure for obtaining 
an official interpretation of code 
rules, and how interpretations are 
decided. 

Following Mr. Brandon’s report, 
Frank Stetka, Electrical Field Serv- 
ice Engineer, NFPA, and secretary 
of the Electrical Section, explained 
his activities for the past year. 
Much of his time was devoted to 
NEC activities, which included con- 
siderable traveling in all parts of 
the country to meet with electrical 
groups on code problems. 

The balance of the one-day meet- 
ing was devoted to representatives 
of a number of NFPA-related 
standards committees. These stand- 
ards supplement many of the elec- 
trical requirements of the NEC. 

H. H. Watson, member of the 
NFPA Committee on Trailers and 
Trailer Camps, gave a report on 
the wiring of mobile homes as 
covered in the proposed NFPA 
Standard No. 501A. He stated that 


C. E. SMITH, J. E. Berger Co., 
Mich.; 
ment Co., 


Detroit, 
Jack Romanoff, Ontario Equip- 
Toledo, Ohio; and Dick Roman- 
off, Romanoff Electric Motor Service, 
Toledo, Ohio, at NISA conyention in 
Miami Beach. 


JUNE, 1960 


Because it combines many desirable properties, par- 
ticularly a combination of heat and radiation resist- 
ance, General Electric silicone rubber insulation is 
being specified for control and power cable in atomic 
reactors and other nuclear power generation equipment. 

G-E silicone rubber also provides a more reliable and 

efficient cable insulation for many other electric utility 
and industrial applications. Among its many advantages 
are the following: 
Excellent Heat Resistance: In power cable applica- 
tions, offers long service life at temperatures up to 
150°C; overload temperatures to 225°C; short-circuit 
overload temperatures even higher. 

Extra Current-Carrying Capacity: As a result of its 

excellent heat resistance, cable insulated with G-E 

silicone rubber can carry up to twice the current as can 

conventional cable of the same size. 


GENERAL | 
ELECTRIC : 


SILICONE PRODUCTS DEPARTMENT 


Silicone insulated control cable used in Dresden nuclear power station. 
Cable extends from fuel rod position indicators at the bottom of the 
control rod drives below the reactor to a local panel within the enclosure. 
Silicone insulated cable supplied by General Electric Wire and Cable Department. 


General Electric Silicone Rubber Insulation 
chosen for Dresden Nuclear Power Station 


Excellent moisture and heat resistance, protection against gamma radiation 


Low Moisture Absorption: Easily withstands moist 
operating conditions that may cause other insulations 
to fail. 

High Ozone Resistance: Ozone and corona, which 
cause rapid aging of organic rubber, have negligible 
effect on silicone rubber. 

Low Temperature Flexibility: Class 900 electrical 
grade G-E silicone rubber stays flexible at temperatures 
down to —60°C, special grades to — 100°C. 

Radiation Resistance: G-E silicone rubber insulation 
will withstand gamma radiation up to | x 10° roentgens, 
about 20 times higher than fluorine-containing 
insulation. 

For more facts and figures on G-E silicone rubber 
insulation, write General Electric Company, Silicone 
Products Department, Section DD1213, Waterford, 
New York. 
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Section DD613, Silicone Products Department 
General Electric Company, Waterford, New York 


Please send me further data on silicone rubber cable insulation. 


Nene 2220 ek eS | 
Company / 
Address / 
Cy fone state 
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COMPLETE HAND 


Access } ¢ 


TOP of CONCRETE 
to bottom of BOX 


This #190 “Tru-Level” series is a standard 
4 inch octagon, sheet steel box, developed 
for concrete or tile floors, also wooden floors 
with concrete base. 


A threaded brass adjusting-ring permitting 
% inch height adjustment, in addition to 
three screw legs 242 inches long, make for 
quick and easy tru-leveling. 


Conduit attachment or wire-pulling is easy 
even when concrete is poured to very top 
of box. The 3% inch opening in the box- 
body permits whole hand access from top 
of concrete to bottom of floor box. 


Designed to fit all popular size and style 
receptacles—simply clip off plaster ears and 
drop into place. 


Listed under re-examination services 
of Underwriters Laboratories, Inc. 


Complete Line of 
ACCESSORIES 


Telephone Nozzles, Duplex Receptacle 
Nozzles, Combination Abandon Plugs, 
Receptacles. 

The 284-S Duplex Receptacle Nozzle 
comes with '2” brass p.pe extension 
or can be furnished with 34” pipe. 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzles 
Pipe or Conduit Hangers 
Insulator Susnorts 
Cable Supports—Fish Wire 
Staple and Cable Clips 


SOLD ONLY THRU 
WHOLESALERS 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. 


LATROBE, PENNSYLVANIA 


J. E. HURT, Industrial Electric Equipment 


Co., Dallas, Texas; and A. D. Ludke, 
Ludke Electric Co., Inc., Vicksburg, Miss. 
relax between sessions at NISA conven- 
tion in Miami Beach. 


mobile units of the residential type 
are to be classified the same as one- 
family dwellings, and that all wir- 
ing within the trailer should com- 
ply with the applicable standards 
of the NEC. It is proposed that the 
next edition of the NEC will con- 
tain a cross reference to the new 
trailer standard for such special 
considerations as portable cord sup- 
ply, grounding, and standardization 
of cord and receptable sets. Other 
proposals include a minimum capac- 
ity of 50 amps for cord sets supply- 
ing mobile homes, except where the 
load does not exceed 2400 watts, in 
which case 30-amp cord sets will be 
permitted. Where the load capacity 
of an individual mobile home will 
be from 51 to 100 amps, two sepa- 
rate 50-amp cord sets will be re- 
quired, with each supplying individ- 
ual load centers in the trailer. If 
the load requires a capacity of more 
than 100 amps for an individual 
trailer, standard NEC services will 
be required. Another feature in 
that the neutral must not be 
grounded within the trailer, and a 
separate grounding conductor must 
be provided for grounding pur- 
poses. 

Roy Hudenburg, chairman, 
NFPA Committee on Hospitals, 
gave a report on the proposed re- 
quirements for hospital emergency 
electrical systems, which will be in- 
cluded in a new NFPA Standard— 
No. 76T. Mr. Hudenburg stressed 
the increasing need of maintaining 
electrical service to vital equipment 
and areas in hospials. He pointed 
oue that the new standard will in- 
clude sources of power, emergency 
and critical classifications, electrical 
characteristics, arrangement of 
wiring, generator sets and prime 
movers, and maintenance of equip- 
ment. 


Trends in Distribution 


Analyzed at PCEA 
Conference 


The Engineering and Operating 
Section of the Pacific Coast Elec- 
trical Association held its annual 
conference in Berkeley, Calif., 
March 31-April 1, at which time 
ten separate interest-groups -held 
parallel sessions to discuss more 
than 80 subjects during their 
crowded two-day meeting. Partic- 
ularly interesting were presenta- 
tions pertaining to underground 
and overhead distribution, substa- 
tion design, and system operation. 

Under the first-named category, 
Jack B. McKee, Wagner Hlectric 
Corp., maintained that  under- 
ground distribution for residential 
areas would result in improved ap- 
pearance of an area, fewer service 
interruptions, lower maintenance 
costs, greater safety, and longer 
life, although installation charges 
would be greater, as would expenses 
related to outages and repairs if 
they became necessary. He specified 
that direct-burial conductors should 
connect with service pedestals and 
boxes rather than with manholes or 
handholes, and that sharing a 
trench with the telephone company 
could reduce installation costs con- 
siderably. 

Through the medium of numer- 
ous excellent slides, he illustrated 
recommended methods for estab- 
lishing loop systems involving the 
use of pad-mounted transformers 
having provisions for primary sec- 
tionalizing. He emphasized the fact 
that semi-buried vaults could in- 
volve problems concerning water ac- 
cumulation, inadequate electrical 
clearances, difficulties in replace- 
ment of transformers when load 
growth dictates greater capacity, 


STANLEY KROELL, Kroell Electric Co., 
Canton, IIl.; and W. W. Hendricks, Hen- 
dricks Electric Co., Peoria, Ill., attended 
NISA annual convention in Miami Beach. 
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LPI Trend luminaire provides high-level illumination at the work 
surface with engineered brightness control. In a typical installation 
with a white ventrolens diffuser, brightness on desks is only 800 
footlamberts compared to brightness of 2100 footlamberts for a 
conventional baffle-type unit in the same installation. 


New LPI Trend luminaire provides high-level illumination, 
meets recommendations for visual comfort 


Visual comfort at high illumination levels is now attain- 
able in schools and offices with the new, economical LPI 
Trend series. 


The design of the Trend luminaire combines luminous 
side panels with efficient diffusers. Both are engineered 
in shape and transmission characteristics to . provide 
increased foot-candle levels while closely approximating 
the Illuminating Engineering Society’s “scissor curve” 
for visual comfort. 


The new design with luminous, wrap-around side 
panels makes the Trend luminaire efficient and attrac- 
tive. Direct glare is well below levels commonly asso- 
ciated with conventional fixtures. The series offers a 
choice of three types of diffusers—clear ventrolens, white 
ventrolens to achieve minimum reflected glare, and a 
new polystyrene egg crate louver which provides 55° 
shielding both crosswise and lengthwise. 


Trend series luminaires are offered in the following 
sizes for 430 ma rapid-start lamps: 4 ft. x 12 in. unit 


for two lamps; 8 ft. x 12 in., tandem arrangement for 
four lamps; 4 ft. x 16 in. for four lamps. 


Visual comfort of the new Trend luminaire is depicted 
in the adjoining chart according to the “scissor curve” 
method recommended by the Illuminating Engineering 
Society. Average brightness levels are obtained in the 
crosswise and lengthwise directions at angles between 
45° and 90° from nadir and are plotted on a chart. Also 
plotted is.a straight line representing the I.E.S. recom- 
mended brightness limit and straight lines representing 
the luminaire’s own brightness limits in the two direc- 
tions. Because brightness measurements of the Trend 
luminaire in the critical crosswise direction fall below 
these lines, the luminaire may be said to meet I.E.S. 
recommendations for crosswise brightness control. 
Lengthwise measurements closely approach these recom- 
mendations and are well within the comfortable range. 


For complete information on these attractive, mod- 
erately priced luminaires, write for LPI’s Trend Bulletin. 


FLUORESCENT 


LIGHTING 


Lighting Products Inc., Highland Park, Illinois 


Plot of average brightness in footlamberts in plane nor- 
mal to lamps (crosswise of luminaire) and plane parallel 
to lamps (lengthwise of luminaire) for pendant-mounted 
LPI Trend luminaire—Catalog No. 7840-4, with CBM 
ballast and two F40T12/CW/RS lamps 


A—1I.E.S. recommended brightness limit (75°-45°) 
B—Trend luminaire brightness limit—lengthwise 
C—Trend luminaire average brightness—lengthwise 
D—Trend luminaire brightness limit—crosswise 
E—Trend luminaire average brighitness—crosswise 


RLM STANDARD 40 


REFLECTORS 


FOR 400 W. MERCURY and 300-1500 W. 
MOGUL INCANDESCENT LAMPS 
These etched Alzak Alumi- 


num Reflectors are the medium 
spread type designed with 33 
degrees light cut-off. With 400 
W. Mercury Lamps, they de- 
liver 50% output in the 0-30° 
zone. With incandescent lamps 
they put 59% in the 0-30° 
zone. They incorporate ventila- 
tion with a protective drip 
shield. Interchangeable hoods 
for various lamp sizes place 
the light center correctly in the 
reflectors. Hoods are finished 
white or gray porcelain enamel. 


WHITE 
PORCELAIN ENAMEL 


Same design as Alzak, 
finished all white. por- 
celain enamel, 16"’ and 
18” diameters. Socket 
or Easy-Tach construc- 
tion for pendant or box 
type mounting. Send for 
descriptive literature on 
these units today. 


QUADRANGLE MANUFACTURING CO. 
Dept. 63, 32S. Peoria St., Chicago 7, III, 


C. W. TANNER, Industrial Motor Service, 
North Tonawanda, N. Y.; C. C. Worth, 
Erie Electric Co., Inc., Buffalo, N. Y.; 
and Frank Wurth, Wurth Electric Motor 
Co., Woodhaven, N. Y., compare notes 
at NISA’s Miami Beach convention. 


and the derating of transformers 
due to inadequate ventilation and 
high ambient temperatures. He 
also urged the development and ac- 
ceptance of industry standards so 
that manufacturers could intelli- 
gently arrange production sched- 
ules to meet specific requirements 
of customers. 


On the same general subject, 


H. D. Dillon, San Diego G&E, 
stated that management would be 
definitely interested in considering 
an underground system if it would 
provide satisfactory service at rea- 
sonable rates; be reasonably secure 
from extensive outages; permit 
necessary maintenance without un- 
due difficulty; and be sufficiently 
flexible to meet the expected growth 
of the future. Should these objec- 
tives be accomplished, he claimed 
that utility management would have 
no hesitation in meeting public de- 
sires for installation that would 
eliminate esthetic objections related 
to present overhead lines. 

Considerable factual data on 
underground-overhead cost: compar- 
isons were presented by R. C. Blan- 
kenburg, Southern California Edi- 
son Co., who based his conclusions 
upon a study showing the influence 
of primary voltage levels and trans- 
former spacings on a per-lot basis. 
This study reflected great accuracy 
and included numerous points of 
comparisons, including under- 
ground residential systems based 
upon 4-ky wye, 12-kv delta, and 832/ 
480 volts delta supplied from local 
12-kv banks; diversified demand 
values of 23, 5 and 10 kva per cus- 
tomer; vault-type and pad-type 
systems, with seven basic plans 
ranging from 4 to 36 lots per trans- 
former. 


In this analysis he concluded that — 
12-kv delta ig the best all-round 


choice and 4 kv the most costly 


within the scope of the studies; 8 : 


lots per transformer is the best 
choice for pad-type construction, 
with transformer spacing some- 
where between 8 and 24 lots for 
vault-type systems. In this infor- 
mative review, Blankenburg con- 
sidered such factors as material 
costs, labor rates, overhead and 
supply expenses, all losses occurring 
in local area systems, numerous 
system types, ducts and cables, 
trenching, sectionalizing facilities, 
various terrain and tract plans, de- 
mands and diversity, primary cir- 


cuit areas, service details, and con- 


nections. 

Another paper concerning under- 
ground systems pertained to testing 
of cables, a criteria that advocated 
de testing equipment because of 
compactness and ready portability. 
As described by Elrino EK. Neher, 
PG&E, such equipments consist of 
manually controlled voltage regu- 
lators, transformers, suitable recti- 
fiers, capacitors, and switches and 
by cutting in a timer switch which 
would discharge the high-voltage 
capacitors into the cable, this ma- 
chine could also function as an im- 
pulse generator for locating faults. 

In this discussion it was also 
mentioned that migration of mois- 
ture into cable insulation accounts 
for most cable failure, and that 
fractures resulting from electroly- 
sis, contraction and expansion, 
metal fatigue and abrasion are the 
most common causes of cable sheath 
failure. 

Speaking before the Overhead 
Distribution group, A. 8S. Anderson 
of Ebasco Services discussed the 
status of the EEI-NEMA commit- 
tee considering higher-voltage sys- 


A. D. COPPINGER, Coppinger Machin- 
ery Service, Inc., Bluefield, W. Va.; E. H. 
Wheat, Wheat’s Electric Motor Repair, 
Watertown , S. D., and R. R. Dumbaugh, 
Dumbaugh Electric Repair Shop, Butler, 
Pa., at NISA‘s Miami Beach convention. | 
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ee eee TE ey er Pee OR 


LONGER USEFUL LIFE WITH 100% 
COIL AND CORE SEALING... 
IMPROVES PERFORMANCE, ELIMINATES 
MAINTENANCE OF WESTINGHOUSE UNIT 


; 


Westinghouse developed a silica- 
filled resin compound for completely 
encapsulating the core and coils of 
this industrial transformer. The unit 
is absolutely impervious to mois- 
ture and water-laden industrial 


atmospheres. ; 
This compact, lightweight trans- 
former is easy to mount. ..can be 


mounted in any position. Attractive 
appearance and low noise level 
permit installation of unit anywhere 
without objection. No transformer 
hum to distract workers. 

All Westinghouse “‘EP”’’ trans- 
formers bear the UL label. Available 
in 4-, 44-, %4-, 1-, 144- and 2-kva 
ratings at 600 volts and below for 
lighting, small motor loads and the 


you CAN BE SURE...1F ITS 


NEW POTTED INDUSTRIAL TRANSFORMER 
STOPS MOISTURE DEAD! 


like. For larger load applications, 
“EP” single-phase units are rated 3 
to 10 kva, 5000 volts and below for 
indoor service . . . 3- to 15-kva trans- 
formers, 600 volts and below for 
indoor-outdoor installations.. Also 
available in 3, 6, 9 and 15 kva, 
600 volts and below, three phase for 
indoor-outdoor applications. 

Units also available in ratings for 
auto and buck-boost applications. 

Convenient stocks of the West- 
inghouse “‘EP’’ dry-type trans- 
former are stocked throughout the 
U.S. Contact your Westinghouse 
sales engineer for complete data on 
the “EP” line or write Westinghouse 
Electric Corporation, P.O. Box 231, 
Greenville, Pennsylvania. J-70938-R 


estinghouse 


Tune in Westinghouse-CBS TV-Radio Coverage, Presidential Conventions, July 10-29 
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INDOOR and OUTDOOR 
PHONES 


that need no current 


Your voice 
supplies the power 
needed to operate 
these Sound 
Powered Telephone 
handsets over a 
distance of many 
miles. Never fail 
in an emergency. 
For temporary 
or permanent installation. 


Write for catalog 
HOSE-McCANN 
TELEPHONE Co., INC. 

25th St. & 3rd Ave., Brooklyn 32, N.Y. 


Two New Minerallac Quality Products 
Designed for Jobs Too Heavy for 
Standard Jiffy Clips 


MINERALLAC 


Heavy Duty wo Medium 
JIFF 


Also 
available 
without 
mounting 
hole for 

use with gun. 


Made of heavier materials! Has exclusive 
inverted rib, that provides more strength at 
the bend of clip . . . and, of course, adds 
the benefits of famous “Snap On” feature! 


In stock in Zinc-Plated Steel for Thin Wall 
or Rigid Conduit up to 6’. (Hot Dipped Gal- 

~ vanized may be obtained on order) Can be 
substituted for malleable clips. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 
MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, Ill. 


MINERALLAC 


NEW JERSEYITES have after-session dis- 
cussion at Miami Beach NISA convention. 
They are: (L to R) J. D. Mayes, John C. 
Dolph Co., Monmouth Jct.; Edward Scud- 
der and G. R. Lockwood, Lockwood’s 
Electric Motor Service, Trenton; and 
C. W. Davall of the John C. Dolph Co. 
at Monmouth Junction. 


tems for residential areas, and also 
presented some basic reasons why 
240-volts-to-neutral systems, both 
single- and 3-phase, are preferred 
over 265/460. 

There is general agreement that 
240/480-volt systems are more eco- 
nomical when considering utility 
costs in primary, transformers, sec- 
ondary wires and services, he 
stated, but even when studies are 
made from the viewpoint of custom- 
ers’ costs, the use of autotrans- 
formers with 240/480 systems be- 
comes more economical than 120/ 
240-volt systems whenever a cus- 
tomer’s undiversified demand ex- 
ceeds 11 kva. 

He also stated that one large 
manufacturer of appliances claims 
that there should be little or no 
extra cost for operating large ap- 
pliances at 240 volts to neutral and 
that this higher voltage level need 
not constitute an extra hazard to 
homeowners if metallic bodies of 
appliances and tools are grounded, 
or if double insulation is specified. 
Whatever is done to reduce bodily 
contact with an energized wire or 
metallic surface, while another part 
of the body is in contact with 
ground, would cost the same at 
either of the higher voltages, he 
continued, and the end result would 
be more effective than keeping the 
voltage at its present, lower level. 

Another interesting talk before 
this same group discussed knowl- 
edge of inhibitors gained through 
compression connector tests. This 
subject, developed by W. W. Olive, 
Jr., project engineer for the James 
R. Kearney Corp. of St. Louis, Mo., 
reviewed generally held opinions 
concerning inhibitors which are 
recommended for use with bimetal- 
lic connections, then drew attention 


to the common practice of adding 
conducting metal particles as a cur- 


rent carrier between conductor and — 


connector. He also mentioned that 
wire-brushing an aluminum conduc- 
tor to remove oxide film is generally 
appreciated, but how about cleaning 
internal grooves in the connector 
body, or the hole in a service en- 
trance sleeve? Surely oxide has 
formed here as well, he declared, 
although wire-brushing these sur- 
faces would be difficult if not im- 
possible. 

Sacrifice and compromise are 
deterrents to an ideal inhibitor, he 
continued, citing electrical  effi- 
ciency gained at the expense of rub- 
ber compatibility; an excellent 
sealer with an unfavorable thermal 
range; exotic chemicals in quality 
with correspondingly high costs. In 
these and other instances, sacrifices 
and compromises are made, the re- 
sult being that today’s inhibitors 
are not perfect and considerable im- 
provement is still possible in both 
application and use of inhibitors 
on all conductor connections. 

The application of aerial lifts to 
overhead line construction and 
maintenance, as analyzed by P. C. 
Oldershaw of PG&E’s operations 
department, equated increasing 
costs of materials and labor to the 
growing use of modern tools, meth- 
ods, and power-operated devices de- 
signed to lessen the labor element 
involved and to permit 2-, 3- or 
4-man crews to handle jobs for- 
merly requiring much larger crews. 

One such device is the aerial lift, 
he said, citing numerous examples 
where they had been used success- 
fully on overhead bus construction 
and maintenance, installing street 
lights, stringing wire over and 
around obstructions, and work on 


E, E. KOLHONEN, Peabody Electric Mo- 
tor Co., Peabody, Mass.; Hector Munro, 
New England Machine & Electric Co., 
Pawtucket, R. |.; and W. M. Hogue, 
Larsen-Hogue_ Electric., Los ~Angeles, 
Calif., enjoy coffee break at NISA con- 
vention in Miami Beach. 


236 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1960 


New Wire and Cable Casebook 
from Du Pont tells you why 


THERE’S NO DOUBT 
ABOUT NEOPRENE JACKETING 


CASE HISTORIES FROM A 
QUARTER CENTURY OF SERVICE 


Utility engineers, electrical contractors 
and plant engineers will find the new Wire 
and Cable Casebook a valuable source of 
information. It documents neoprene’s 
quarter century of service in the electrical 
industry, combatting weather, sunlight, 
aging, flame, ozone, corona, heat, oil, 
grease and mechanical abuse. Detailed re- 
ports of successful long-term applications 
... overhead and underground ... show 
you why industry has put its confidence in 
neoprene-jacketed cable. 


IMPORTANT PRODUCT NEWS 
The new Wire and Cable Casebook will 


keep you up to date on the use of neoprene 
in switches, connectors, accessories and the 
many other important new products being 
developed for today’s rapidly growing elec- 
trical industry. 


FREE SUBSCRIPTION 


Du Pont will send you the Wire and 
Cable Casebook free, four times a year. 
Take advantage of this new way to keep 
informed about neoprene, HypaLon® and 
the newer Du Pont elastomers. Fill out the 
coupon and mail it... today. E. I. du Pont 
de Nemours & Co. (Inc.), Elastomer Chem- 
icals Department, Wilmington 98, Del. 


PLACE YOUR 
SUBSCRIPTION NOW 


4 
I 
EC-6 | 
Elastomer Chemicals Department t 
E. I. du Pont de Nemours & Co. (Inc.) ! 
\ Wilmington 98, Delaware i 
\ 
| Please enter my name for a free subscription to the new 
quarterly, Wire and Cable Casebook. ! 
\ 
NEOPRENE 
| Name \ 
SYNTHETIC RUBBER 
; ! Title \ 
} 1 
| GU POND noe : 
: | 
I 1 
! Address F 
REG. U, 5. PAT OFF I! I 
Bes | 
Better Things for Better Living City Zone____State 


... through Chemistry [avi es Ree ee eee 
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EFFICIENCY 


CONDUIT HANGERS. 
| fox GAS: CABLE 
_ ead AIR LINES 


On Steel Construction, “Type 
F” hangers are best for carrying 
lg to 214 pipe and armored 


cable at any angle to beams. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


200 AMPERE 


HOUSEPOWER 


FUSIBLE OR CIRCUIT BREAKERS 
CONTROLS FOR WATER HEATER 
AIR CONDITIONERS — HEATING PANELS 


LIGHTS 
RANGE 
DRYER 
ETC. 


INDOOR 
& 
OUTDOOR 


\W/ADSWORTH Chcheic 


MFG. CO.. INC. 
COVINGTON. KENTUCKY. 


GEORGIANS Frank McGee, McGee Elec- 
tric Co., Rome; and John R. Guest, Tifton 
Electric Motor Shop, Tifton, relax with 
coffee between sessions at NISA con- 
vention in Miami Beach. 


aerial taps. He also discussed a spe- 
cial telescoping type lift used by his 
own company whereby a man could 
be placed in working position by a 
50-ft boom and _  cage-platform 
mounted on a suitable truck with 
weight distribution arranged so the 
unit would remain mobile with the 
lift in any workable position. It is 
estimated, he concluded, that an 
aerial lift operated by a 2-man crew 
can, on an equivalent-time basis, re- 
place a 5-man crew on new work 
of the types he discussed. 


Power Line in Grand Canyon; 
Higher Secondary Voltages 


“Discussed by George Carline of 
the Arizona Public Service Co. was 
a new, nearly invisible 12-kv 23- 
mile power line extending from the 
rim of the Grand Canyon to the 
base, replacing a deteriorated 2400- 
volt cable for powering a pumping 
station 3000 ft down in the gorge. 
Since the line would not be accepted 
if it were visible from any scenic 
viewpoint on the canyon rim, every 
effort had been made to select sites 
with dark backgrounds. Black creo- 
soted poles and single crossarms 
were used, while ACSR cables were 
covered with black plastic to keep 
the bright new metal from refiect- 
ing sunlight. To transport mate- 
rials and men into the canyon, 
helicopters had been used most effec- 
tively, initial surveys for pole sites 
and cable routing having been ini- 
tially plotted on muleback. 

N. E. Weber of the Southern 
California Edison Co. presented 
new ideas in the development »f 
substations, using aluminum struc- 
tures and conductors. This presen- 
tation indicated that such struc- 
tures give satisfactory service, and 
that no appreciable deflections have 
developed to recommend either 
changes in selection of equipment 


initially specified or increases in the 
quantity of aluminum required. It 
was also noted that aluminum has 
resisted corrosion satisfactorily and 
now remains much the same as 
when erected about nine months 
ago. 

Weber added, however, that his 
report did not include results of 
severe winter weather which could 
possibly affect corrosion; neither 
did it show any appreciable con- 
struction savings, inasmuch as the 
amount of field bolting was the 
same as that required for galvan- 
ized steel structures. 


Californian Maintenance 
Group Launches Long- 
Planned Expansion 
Program 


The Electrical Maintenance En- 
gineers Association of California, 
which for 22 years has rendered 
outstanding service to the industry 
in the Los Angeles area, took a ma- 
jor step towards its long-planned 
goal of establishing a state-wide as- 
sociation when it recently held 
a branch-chapter organizational 
meeting in Antioch, Contra Costa 
County (just inland from the mush- 
rooming San Francisco Bay area). 

On hand to discuss objectives and ~ 
former program patterns of EMEA 
were three past-presidents: Charles 
Hays, Electrical Estimators, Inc., 
Los Angeles; Jack Singleton, Pa- 
cific Coast Steel, Hayward; and 


Emerson W. Reichard of Sacra- 


AT ORGANIZATIONAL MEETING of 
north-California EMEA group, held in 
Antioch, General Chairman Floyd McNeil 
of Western California Canners (center) 
received literal and physical backing 
from three former presidents of the par- 
ent organization: Emerson S. Reichard, 
Sacramento, now retired from EE consult- 
ing work; John J. Singleton, Hayward, 
Pacific Coast Steel; and Charles H. Hays, 
Los Angeles, The Electrical Estimators. 
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MODEL 243 _ 


Shown using new Skil Rotary 
Bit for fast masonry drilling — 


MODEL 78 
_ Shown using shatterproof . 
Skil Hole Saw . 


3 Skil drills that'll save you 


Shown using new Skil 
Self-feeding Bit for © 
drilling without pressure 


plenty 


in dollars...in hours... in effort on the job! 


Skil %” Model 243 Drill has “‘in line” 
rear handle for better control and direct 
application of pressure. Powered and 


geared for rugged day-in and day-out 


drilling in metals, masonry, tile, wood. 


Saves replacement costs of bits that 
often break or dull under the strain of 


stalling in less powerful drills. 


’ Skil %” Model 78 Drill combines 


a 


compact, lightweight pistol grip design 
with a convenient side handle for posi- 


tive two hand control. The result— 
easier, safer, more accurate drilling. 
Side handle quickly removes for close 
quarter drilling. Has the powerful, high 
torque and extra chuck capacity so 
often required. 


Skil %” Model 268 Right Angle Drill 
gets in tight quarters, between joists and 
studding. New self-feeding bits let you 
drill big holes—from 144” to 2%" — 
without bearing down on the tool. Cuts 


operator effort and fatigue. For straight- 
line drilling, simply remove right angle 
unit. Comes complete with carrying 
case and 2%" self-feeding bit. 

There are 14 other quality-built 
SKIL drills, too, from compact 4” 
models to 34” and 1” big jobs. Ask your 
SKIL distributor for demonstrations. 
He’s listed under “‘Tools—Electric” in 
the Yellow Pages. Or for full informa- 
tion write: Skil Corporation, 5033 
Elston, Chicago 30, Ill. Dept. 130 F 


~ «2 and SKILSAW POWER TOOLS 


fi 


PORTABLE POWER 
| CUTS YOUR COSTS 


WATT «Vy 


Other Sizes—600 Watt to 
100KW—AIl Voltages, Phases. 


USE POWER TOOLS WITH DEPENDABLE 


WIND ELECTRIC 
—=-f OWER p.iants 


You save 4 big ways with a 

WINPOWER electric plant: 

(1) automatically idles plant when load 
is off . . . cuts fuel cost... 
lowers noise... 
life; 

(2) costs less to buy . . 
beat all competition; 

(3) speeds up production by supplying 
low cost, instant power on the job; 

(4) gives you long and dependable 
service backed by 35 years of 
manufacturing experience. Portable 
cradle units or two wheel dolly 
types. 

FREE BROCHURE AND COMPLETE INFOR- 

MATION SENT BY RETURN MAIL. 


WINPOWER MFG. CO. 
Dept. Ga NEWTON, IOWA 


extends engine 


- priced to 


CAREER OPPORTUNITY 


Are you a young electrical en- 
gineer with responsible industry 
experience in electrical construc- 
tion or electrical maintenance? 


Are you self-propelled and 
able to do responsible work with 
a minimum of direct supervi- 
sion? 


Are you naturally poised, 
diplomatic and courteous in 
dealing with people? 


Do you like to write? 
Do you like to travel? 


If you can answer these ques- 
tions affirmatively, you may be 
just the man we are looking for. 
We have an opening on the edi- 
torial staff of Electrical Con- 
struction and Maintenance, in 
either New York or Chicago. 
For the right man this is a fine 
career opportunity. 


If you are interested, please 
prepare a resume of your educa- 
tion, experience and salary ob- 
jective, and enclose a recent pic- 
ture. Send them, marked confi- 
dential, to W. T. Stuart, Editor, 
Electrical Construction and 
Maintenance, 330 West 42nd St., 
New York 36, N. Y. 


mento, now retired. Present at this 
initial meeting were 61 enthusiastic 
electrical maintenance men, con- 
tractors, service shop operators, dis- 
tributors, utility and manufacturer 
representatives, some of whom had 


‘traveled over 400 miles to attend. 


As first General Chairman for 
this new division, Floyd McNeil, 
chief electrician, Western Califor- 
nia Canners, announced that future 
committee activities would be di- 
rected by Ed Ober, programs; 
Manuel Gularte, attendance; Ken 
Seofield, Pacific Electric Motors, 
membership; Lee Wachs, The Elec- 
tric Corp., exhibits; Dan Kirby, 
H. K. Porter Co., Thermoid Div., 
Pioneer Works, welfare; Jerry 
Moss, Western California Canners, 
“electro factus,’ and Stan Barton, 
raffles. 

Preliminary thinking regarding 
organization activities, plant visita- 
tions, open discussions regarding 
maintenance methods, instruction 
groups, and an up-coming electrical 
show received favorable response, 
while brief talks by the three past 
presidents concerning HMEA’s his- 
tory and highlights added interest 
to this gathering. : 


NISA News 


Shops shouldn’t rely too much on 
a customer’s credit references, a 
Dun & Bradstreet man told mem- 
bers of NISA’s Chicago Chapter re- 
cently. Some firms refer prospective 
creditors only to the companies that 
would rate them as good risks, D. L. 
Megchelson told members attending 
the April 12 meeting at Hotel 
Graemere. 

se e e e 

A number of NISA chapters have 

held elections since last month, and 


TEXAS HUDDLE, during NISA Miami 
Beach convention sessions composed of: 
(L to R) H. J. Witcher, Lubbock; H. W. 
Hargis and A. M. Grayson, Jr., Dallas; 
all of the W. M. Smith Electric Company. 


DETROIT SHOP MEN C. R. Medsker, 


Miller-Seldon Electric Co.; and O. B. 
Palmer, Palmer Electric Co., Inc., find 
time for private conference during NISA 
convention in Miami Beach. 


the following new officers have been 
chosen: 

Connecticut Chapter: President, 
Al Lebowitz; Mike Smaga, vice- 
president; secretary, Ed _ Piteo; 
treasurer, Frank Johns; directors, 
Mike Phillips, Joe Piela, John Mor- 
rell, Lou Sweeney. 

King Coal Chapter:  Presi- 
dent, George Byars; vice-president, 
Hal Lundemo; secretary-treasurer, 
Richard Lottes; directors, Rex 
Woodward and Frank Flanders. 


New England Chapter: Presi- 
dent, Bob Bedig; vice-president, 
Bob O’Day; treasurer, Brent 


Smith; secretary, Hector Munro; 
director, Charles Zalewski. 

Niagara Chapter: President, 
George Novas; vice-president, Chet 
Tanner; treasurer, John Grzebin- 
ski; secretary, Ed Capacefalo. 

Ontario Chapter: President, Bert 
Weale; secretary, Jack Belanger; 
treasurer, Ted Waffle. : 

Oregon Chapter: President, Mar- 
shall C. Yeager; vice-president, 
Jack Calhoun; secretary-treasurer, 
Roy W. Van Ottingham. 

Western Michigan: President, 
Pat Cook} vice-president, Charles 
Ferguson; secretary-treasurer, Mel 
DeYoung. 

e e e e 

The name of NISA will become 
Electrical Apparatus Service Asso- 
ciation on April 1, 1961. Over- 
whelming approval of the member- 
ship was voiced in a mail ballot, 
supporting the actions taken by the 
board of directors and the chapter 
officers last fall. 

e e e e 

A number of state and regional 
meetings are being planned by elec- 
trical apparatus service shops, in- 
cluding these: 

A state meeting on September 18, 
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iNOW IN BOOK FORM! 


“CONSTRUCTING 
ELECTRICAL | 
_ SYSTEMS” 


In their May 1960 issue, the editors of ELECTRICAL 
‘CONSTRUCTION AND MAINTENANCE published an exclu- 
sive manual, more than 100 pages in length, on the 
selection and installation of electrical equipment in 
modern systems for power, light, heat, signals and 
communications. 


Now this presentation is available as a full-length, 
hardcover book! 


Here is an authoritative reference for electrical contractors, 


consulting electrical engineers, plant electrical men, elec- 
trical inspectors and architects, and electrical wholesalers. 


This book explores the no-man’s land between points 
where the design engineer’s responsibility ends, and the 
installer’s begins. Here important decisions must be 
made —construction decisions by the designer, and de- 
sign decisions by the constructor. Now, for the first time, 
electrical men can turn to a source of practical guidance. 
on constructing all types of electrical work: commercial, 
industria] and institutional! 


The data included represents the most advanced engineering 
practice. Special emphasis is placed on requirements of the 
National Electrical Code regarding placement, mounting 
and connecting of system components, 


Photos and diagrams are used throughout the work to 
illustrate construction details and Code provisions, 


Your copy of “Constructing Electrical Systems” will pay 
for itself many times over by providing quick, sure 
solutions to the multitude of problems involved in any 
electrical construction job—and by helping you avoid 
conflicts and delays concerning Code interpretations. 
Order today...just fill in and mail the coupon! 


erating coils are available with a 
range of voltage ratings—6, 12, 
24, 82, 64, 110, 220, 440, 550 and 
600 volts. 


Low Voltage Switching. 


Low-voltage relay switching : 
ligl.ting equipment has becq@y 
popular in residential and co j 
cial occupancies. It is used 
remote-control, multi-point 


under ce 
dences 
rooms, but no 


Non-metallic 


without grg 


luminaires or closely-mounted lumi-* 
naires. The method offers reduced 
wiring ~eg ee 


~ CONTENTS 


General Considerations 

Luminaires and 
Lighting Equipment 

Motors and Controllers 


CODE RULES ON SNAP 
SWITCHES 


La 
gpreral-use ac snap switches. 
ewitch that is not “T” rated and is 
not an ac snap switch may be used 
gin conditions in 


sheathed cablagy 


itch in 
Ad ~ 


“CONSTRUCTING ELECTRICAL SYSTEMS’’ 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


Please send me 


A 


For easy reference, inter- 
pretations of the National 
Electrical Code appear in 
the book adjacent to the 
discussion to which the 
Code provisions apply. 


resi- 
ospital and _ hotel 
public places. 


copy (copies) of the book, ‘‘Construc- 


pouductors & ting Electrical Systems,”’ at $4.50 each. 
Raceways z 
Switches <& © Payment enclosed. C Please bill me. (1 Bill Company. 
Overcurrent ul Ship to: 
Protective Devices a Name aiile 
* = 
Switchboards Bec aacany Namo 
and Panelboards baifirase 7A 
Transformers Address — Company.L] 
Capacitors and Regulators on =iey sake 


Power Sources 
High Voltage 
~ Signals & Communications 


USE THIS COUPON TO ORDER YOUR BOOK 
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Please indicate 
nature of Co. business 


(273-076) 


PERFORMANCE 
OUTLAST ORIGINAL 
EQUIPMENT 


For peck performance of electric tools, industrial 
trucks, welding generators, replace worn or mal- 
functioning brushes with HELWIG Carbon Brushes. 
Better commutation, longer brush life, and less 
“down-time” assure you better, more economical 
motor performance. 

See or call your HELWIG Representative today. 


HELLWIG & 


CARBON PRODUCTS, INC. 


2546 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service” 


Standard Radius 


RIGID 


IN STOCK 5 
Yo” to 6” sizes * 45° and 90° 
ALUMINUM * BLACK ENAMELED 

HOT DIP GALVANIZED 


Also available in wrought iron 


Conpouit Nipete Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 
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possibly in Columbus, of Ohio shops. 
Arrangements are being made by 
members of the Central Ohio Chap- 
ter. 

A meeting in Minneapolis on Sep- 
tember 16-17 of members of the 
North Central, Midwestern and 
Wisconsin chapters. 

Meetings of the King Coal Chap- 
ter on July 14 in St. Louis; on Oc- 
tober 13 in Evansville, Ind.; and on 
January 12, 1961, in Mount Vernon, 
Til. 

s es e e 

A record 57 members and guests 
attended the April 19 meeting in 
Oshkosh of the Wisconsin Chapter. 
Twenty-six were prospective mem- 
bers. They heard Seymour Crum- 
pler of Franklin Electric Co. dis- 
cuss the servicing of submersible 
pumps. 

Southwestern Chapter was rec- 
ognized recently by the Association 
Institute’s Newsletter for its “Mem- 
ber-Grams” which are used to stim- 
ulate membership applications. 

e e e e 

A charter to the new Tri-State 
Chapter of NISA, which includes 
shops in the greater Pittsburgh 
area, and parts of Ohio and West 
Virginia, was granted by the board 
of directors of NISA at the Miami 
Beach meeting in May. 

e e e se 

A gain of 46 members was re- 
ported by NISA for the year end- 
ing March 31, 1960. Total active 
membership (motor shops) is 1504. 
Associate and privileged (retired) 
memberships bring the grand total 
to 1602. 

Fifty-two members and guests at- 
tended Los Angeles Chapter’s meet- 
ing on April 12 at Michael’s Res- 
taurant. A ‘Ladies’ Night’ is 
scheduled for June. 

e ° e es 

Stanley Jay, of Electric Motor & 
Control Co., has been admitted to 
associate membership in the Cen- 
tral Ohio Chapter. 


New Books 


Practical Residential Wiring, by 
John F. Nowak. 511 pages, $7.95. 
D. Van Nostrand Co. Inc., Prince- 
ton, N. J. 

New revision of practical book 
gives extensive information on all 
aspects of home wiring including 
circuiting, tools and splicing, plan 
reading, wiring methods, testing, 
and trouble-shooting. A chapter is 
devoted to estimating electrical in- 
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stallations for small-house wiring; 
National Electrical Code tables are 


given in a glossary. 


Industrial Electronics in Ques- 
tions and Answers, by Edward J. 
Bukstein. 197 pages, $3.95. Frede- 
rick Ungar Publishing Co., 105 E. 
24th St., New York 10, N. Y. 

A practical book covering resist- 
ance welding and photoelectricity, 
thyratrons, time-delay circuits, 
counters, scalers, and test instru- 
ments. Data is presented in the 


form of question and answers, be- © 


ginning with the most elementary 


and progressing to a complete ex- 


planation of the circuits involved. 


Fundamentals of Electricity, by 
Calvin C. Bishop, 230 pages, $6.95. 
Chilton Co., Book Div., 56th and 
Chestnut Sts., Philadelphia 39, Pa. 

A reference book for technicians 
and engineers. More advanced than 
most basic texts, this book provides 
mathematical analyses and _ back- 
grounds for each phase covered. 
General categories include early in- 
vestigations and basic discoveries, 
methods of generating electricity, 


units of measurement, magnets, ac — 


circuits and apparatus, de motors 
and generators, batteries and elec- 


trolytes, electronic principles, and — 


discoveries in nuclear science. 


Modern Electronic Components, 
G. W. A. Dummer. 472 pages, 
$15.00. Pitman Publishing Corp., 
2 West 45th St., New York 36, N. Y. 

A comprehensive survey of the 
characteristics of the more common 
components used in today’s elec- 
tronic equipment. Profusely illus- 
trated, the book covers such equip- 
ment as fixed and variable resist- 
ors, fixed and variable capacitors, 
wires and cables, plugs and sockets, 


INTEREST in electric heating equipment — 


and market potential brought Pittsburgh 
contractors: (L to R) Thomas Hanlon, 


Hanlon Electric Co.; Paul D. Lucas, Kelly- — 
Ashby Electric Co., New Kensington, Pa.; — 


and W. E. Walter, Fort Pitt Electric Con- 


struction Co., 
House Heating Symposium in Chicago. 


to recent NEMA Electric — 


_ FINAL CHECK on code interpretation is 
--made by contractor Ernie Kanten (left), 


Ortonville, Minn., as he discusses even- 
ing codes session with state electrical 
inspector Vernon Christensen of St. Paul, 
at recent Upper Midwest Electrical Con- 
vention in Minneapolis. 


relays, switches, inductors, trans- 
formers, and transistors. Addi- 
tional chapters cover effects of vi- 
bration, shock and nuclear radia- 
tion, testing methods, possible 
faults, and packing and preserva- 
tion. 


- Two-Way Mobile Radio Handbook; 
By Jack Helmi. 208 pages, $3.95. 
Howard W. Sams & Co., Inc., 2201 
E. 46th St., Indianapolis 6, Ind. 

A comprehensive treatment of the 
rapidly growing mobile radio field. 
Chapters cover basic systems, types 
of receivers available, transmitters, 
control systems, antenna systems, 


_ power supplies, and servicing, sup- 


plemented by photographs, block 
diagrams, and equipment sche- 
matics. 


Motor Selection and Application, 
by Charles C. Libby. 486 pages, 
$13.50. McGraw-Hill Book Co., 327 
W. 41st St., New York 36, N. Y. 
How to select and apply electric 
motors for specific industrial uses, 
based on load characteristics, 
“service requirements, space limi- 
tations, duty cycle requirements, 
and safety. With a minimum of 
mathematics and theory, this book 


- covers motor temperature rise, mo- 


tor life, load torque characteris- 


tics, and motor enclosures for 


induction, synchronous, and de mo- 
tors. 


Fixed and Variable Capacitors, by 


- G. W. A. Dummer and Harold M. 


_Nordenberg. 281 pages, $10.00. 
~ McGraw-Hill Book Co., 327 W. 41st 


St,, New York 36, N. Y. 
A. working knowledge of capac- 


itor design and construction to 


aid in selecting and applying fixed 


and variable capacitors in modern 


electronic equipment. Included are 


characteristics and applications of 


RENAN LAR si SE 


Regressed Lens Downlights 
with Designed Optics by Kliegl 


...the Great Name in Lighting! 


Designed Optics .. . properly 
controlled gerieral area illumination 
from a concealed lens downlight. 
Using a specially designed hidden 
lens support cone and a Fresnel 
Lens with black painted risers, 
Klieg] Regressed Lens Downlights 
give a soft illumination without 
side glare or surface brightness. 


Klieg] Regressed Lens Downlights 
are optically designed to give 
excellent performance and easy 
maintenance. A special flush 

face plate design produces 

the distinctive ‘‘clean look” 

when installed. 


Plan to use Kliegl Regressed Lens 
Downlights on your next project. 
For complete information, write 
for our Architectural 

Lighting Catalog. 


LIEGL BROS 


UNIVERSAL ELECTRIC STAGE LIGHTING Co.. INC. 


321 W. 50th ST., NEW YORK 19, N. Y. 


ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
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"DRIVE-STRAPS’ 


THE FASTER WAY TO @ 
HANG THINWALL AND @ 
RIGID CONDUIT, PIPE, 
CABLE, BX, etc. 


Cea 


SE IN MASONRY 


JUST DRIVE'EMIN. \.J 
AND DO THEY HOLD! 
VERTICAL THREADS (hardened 


steel — electroplated). Drives like 
a concrete nail into concrete block, 
green concrete, cinder block, mor- 
tar and similar materials. 


~ ‘IN WOOD ff 
a | 


DRIVES LIKE A 
COMMON NAIL 
ANNULAR THREADS (reg- 


ular steel—electroplated). 
Threads "lock" with the wood 
fibres for up to 3-times great- 
er holding power. 


: SIZES FOR EVERY JOB... 
AND EVERY MATERIAL 


@ DRIVE EASILY @ WON'T BREAK 
® NEVER LOOSEN © COST LESS! 


Send For y PLES! 


[Eo a RP ce 


MAIL TODAY FOR : | 
NEW “Hi” CATALOG | 


(1 SEND SAMPLE “DRIVE-STRAPS" 


NAM 
FIRM 
STREET. 
CITY. 
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ENUMERATING 


problems is 
Leonard Deutsch, Rubel Electric, Madelia, 
Minn, as he emphasizes post-session dis- 
cussion with Fred Wiese, Wiese Electric, 


specific 


recent Minnesota 


in Min- 


Lakefield, Minn., at 
Electrical Association meeting 
neapolis. 


paper, mica, ceramic, glass, vitre- 
ous enamel, electrolytic, gas-filled, 
and other fixed capacitors plus 
full range of variable devices. 


Electrical Maintenance and Re- 
pairs, by J. L. Watts; 324 pages; 
$38.25 postpaid. Cleaver-Hume Press 
Ltd., 31 Wright’s Lane, London 
W8, Great Britain. 

An excellent book for aiding 
maintenance staffs in keeping down 
operating costs, getting repair jobs 
done without interrupting produc- 
tion, and keeping wiring installa- 
tions in order. The routine of fault 
location and plant repairs—from 
renewing sleeve bearings to diag- 
nosing faults in mercury arc recti- 
fiers—is set down systematically 
and summarized in tables. Sections 
on wiring are valuable to contrac- 
tors; test questions for students 
will also be helpful reminders to 
the man on the job. 


Estimator’s Electrical Man-Hour 
Manual, by John S. Page and Jim 
G. Nation; 219 pages; $10.00. Gulf 
Publishing Co., P.O. Box 2608, 
Houston 1, Texas. 

A standardized method and 
procedure of estimating electrical 
installation labor in manhours. 
Thousands of manhours are listed 
for conduit, boxes and fittings; 
service and feeder wiring; branch 
circuit items; lighting fixtures; 
panelboards and cabinets; safety 
switches; hangers and fasteners; 
underfloor raceway and busway; 
starters and motors; outside and 
underground construction; signal 
systems; and demolition and exca- 
vation. Tables are based on hun- 
dreds of time-and-motion studies 
showing an average productivity 
rate of 70%. 


DATES AHEAD 
Illuminating Engineering Society — 
Regional Conferences: Canadian, 


Nova Scotian Hotel, Halifax, N. S., 
June 13-14. 


New York State Association of Electri- 
cal Contractors & Dealers—61st an- 
nual convention, Whiteface Inn, 
Lake Placid, N. Y., July 3-8. 


National Association of Lighting Main- 
tenance Contractors—National Con- 
ference, Milwaukee Inn, Milwaukee, 
Wis., August 22-24. 


Illuminating Engineering Society—Na- 
tional Technical Conference, Penn- 
Sheraton Hotel, Pittsurgh, Pa., 
September 11-16. 


International Association of Electrical 
Inspectors — Northwest Section, 
Sheraton-Portland Hotel, Portland, 
Ore., September 12-14; Southwest 
Section, Mapes Hotel, Reno, Nev., 
September 19-22; Eastern Section, 
Wentworth-By-The-Sea, Portsmouth, 


N. H., September 26-29; Western 
Section, Continental Hotel, Kansas 
City, Mo., October 3-5; Canadian 
Section, Toronto, Ont. Canada, 


October 8-9; Southern Section, Rice 
Hotel, Houston, Texts, October 17-19. 


Pennsylvania Electric Assn.—bdé8rd an- 
nual meeting, Penn-Sheraton,, Pitts- 
burgh, Pa., September 20-22. 


NISA Chapter Meetings—King Coal, 
St. Louis, Mo., July 14; North Cen- 
tral, Midwestern and Wisconsin, 
Minneapolis, September 16-17; Cen- 
tral Ohio, Columbus, Ohio, Septem- 
ber 18; Southwestern, Austin, Texas, 
September 22-24; King Coal, Evans- 
ville, Ind., October 13, and Mount 
Vernon, Ill., January 12, 1961. 


American Welding Society—F all Meet- 
ing, Penn-Sheraton Hotel,  Pitts- 
burgh, Pa., September 26-29. 


International Association of Electrical 
Leagues—25th annual conference, 
Hotel President, Kansas City, Mo., 
October 5-7. 


National Electronics Conference—Ho- 
tel Sherman, Chicago, Ill., October 
10-12. 


Florida Association of Electrical Con- 
tractors—-Annual Convenition and 
8th Electrical Trade Show, Deau- 
ville Hotel, Miami Beach, Fla., Octo- 
ber 12-15. 


National Electrical Contractors Asso- 
ciation—1960 annual convention, Las 
Vegas Convention Center, Las Vegas, 
Nev., October 23-27. i 


American Standard Assn.—llth Na- 
tional Conference on Standards, 
Sheraton-McAlpin Hotel, New York 
City, October 25-27. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J.,. Novem- 
ber 14-18. 


Electrical & Home Appliance Show— 
Electrical Building, Balboa Park, 
San Diego, Calif., November 25-30. 
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Among the 
~ Manufacturers 


Headquarters Announcements 


Light & Power Utilities Corp., 
Memphis, Tenn., has purchased 
the Locust Lighting Co. of St. 
Louis, Mo. 

U.S. Expansion Bolt Co., York, 
Pa., has announced the organi- 
zation of Western Expansion Bolt 
Co., San Francisco, Calif., as a 
subsidiary with Lionel W. Diaz as 

_ manager. 

Bohn Aluminum & Brass Corp., 
Detroit, Mich.—Raymond C. Mc- 
Cullough, sales manager of ex- 
trusions and new products; P. G. 
Kayser, manager, B. W. Reid, sales 
manager, Frank Oreskovich, sen- 
ior application engineer, and W. F. 
Foster, chief product engineer of 
air conditioning products, Heating 
and Cooling Coil Dept., Danville 
Div. 

Square D. Co., Detroit, Mich.— 
Lawrence G. Maechtlen, president. 

Marcus Transformer Co., Rah- 
way, N. J.—Leonard J. Siegal, 
sales manager. 

S. H. Couch Co., North Quincy, 


-Mass.—Kenneth J. Ritchie, vice 
president. 
Pitman Mfg. Co., Grandview, 


Mo.—Charles J. Cannon, vice pres- 
ident-sales. 

Westinghouse Electric Corp., 
Pittsburgh, Pa. — Marshall K. 
Evans, vice president and director 


of management services; P. T. 
‘Lagrone, vice president, South- 
eastern region at Atlanta, Ga.; 


L. J. Owsley, regional marketing 
manager; N. C. Warner, regional 
agency and construction, aviation 
and transportation products man- 
ager; M. J. Donough, regional 
electric utility and industrial 
products manager. 

William Brand-Rex Div., Amer- 
ican Enka Corp., Concord, Mass.— 
Maurice Winger, Jr., general man- 
ager. 

General Electric Co., Schenec- 
tady, N. Y.—Charles J. Graham, 
marketing manager, lightning 
arrester and cutout product sec- 
tion, Pittsfield, Mass.; William R. 
Smart, marketing manager, Dis- 
tribution Transformer Dept., Pitts- 
field, Mass.; Raymond H. Rogers, 
manager of marketing, Specialty 

Transformer Dept., Fort Wayne, 
Ind. 

Universal Mfg. Corp., Paterson, 
_ _N. J.—Ben Mackoff, general sales 
manager. 

Dukane Corp., St. Charles, Ill.— 
. Alfred D. Masters, manager of 


GATHERING DATA on electric heating 
equipment and techniques at recent 
NEMA Electric House Heating Symposium 
in Chicago are enthusiastic contractors 
Ed Davis, Davis Electric Co., Weirton, W. 
Va.; and William Glandorf, Kent Electric, 
Inc., Kent, Ohio. 


commercial sound division. 

Sylvania Lighting Products, 
New York—T. C. Sargent, man- 
ager of commercial engineering. 

Graybar Electric Co., Inc., New 
York—wW. B. Whaley, treasurer. 

Anaconda Wire & Cable Co., 
New York—James L. Vincent, 
secretary and treasurer. 

Wheel Trueing Tool Co., Detroit, 
Mich.—Wendell E. Lloyd, treas- 
urer. 

Wagner Electric Corp. St. 
Louis, Mo.—Carl E. Widell, vice 
president of marketing. 

Weston Instrument Div., Day- 
strom, Inc., Murray Hill, N. J— 
John G. Morey, sales research and 
development coordinator. 

Wolverine Tube, Div. of Calumet 
& Hecla, Inc., Allen Park, Mich.— 
L. A. Brewer, manager of tub- 
ing sales; R. C. Crowe, manager 
of product sales. 

Keystone Manufacturing Co., 
Warren, Mich.—Robert L. Chand- 
ler, president. 

Virden Lighting, Cleveland, 
Ohio — Donald Becker, assistant 
sales manager. 

Clayton Mark & Co., Evanston, 
Ill.—Clarence Mark, Jr., executive 
vice president. 

Mears Electric Controls, Inc. 
and Mears Electric Circuit Break- 
ers, Inc., Portland, Ore.—W. K. 
Roots, chief engineer. 

Appleton Electric Co., Chicago, 
Ill.— Donald R. MacLeod, director 
of industrial relations. 

Royal Lighting Sales, Chicago, 
Ill—Don Thomas, sales manager. 

Telecontrol Div., Hancock In- 
dustries, Inc., Jackson, Mich— 
Russel H. Meyer, sales manager. 

Federal Pacific Electric Co., 
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NEW “Hi” 
PRODUCTS 


[fH WALL PLATE 
SCREW KIT 


A MIGHTY HANDY KIT WHEN MOUNT- 
ING WALL PLATES, SWITCHES AND 
RECEPTACLES .. . Popular assortment of 
600 screws in six different types gives you 
just the screw you need . . . when you want 
it. Saves time, eliminates waste! 

No. 60 WALL PLATE SCREW KIT (tubes and 
kit made of clear plastic) Includes 100 each: 
Bright Nickel, Brass Plated, Bronze Plated, 
Ivory (painted), Ivory Nylon, Brown Nylon 
screws, Screws are %” long, 6-32 thread, 
oval head. 


[CH WASHERS 
| MADE OF STEEL, ZINC PLATED 


SMOOTH EDGES... ROUND... PERFECTLY 
CENTERED HOLES... UNIFORM THICKNESS 


13 sizes, 4%” O.D.—1%", for bolts Ye”—¥o"", 


CH storrep 
TAPPING SCREWS 


Here's the best screw you can use with 
“Hi-RED" and ‘‘WALLY" Plastic Screw An- 
chors and other expanding types. Save driv- 
ing time . . . cut costs! 

28 sizes: 4x2" to 14x2” 


<l 
[TH MACHINE SCREWS 
MADE OF STEEL WITH ROUND 
SLOTTED HEAD — ZINC PLATED 


Perfect match for threads of Lead Expansion 
Anchors. 42 sizes: 6-32x%” to %-16x3”. 


WRITE FOR NEW “Hi” CATALOG 


Fa HOLUB INDUSTRIES, Inc. 
4°" ELM ST. « SYCAMORE, ILL. 
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IMPORTANT! 


DON’T PASS UP 
THIS OPPORTUNITY 
TO SAVE! 


fire alarm system... 


If you have a sprinkler system without 
the automatic feature of waterflow 
devices to signal an open sprinkler head, 
there is an opportunity to upgrade your 
property protection... plus an oppor- 
tunity for possible savings in watch 
patrol or insurance costs. 

Autocall Waterflow Devices are easy 
to install, easy to incorporate in a fire 
alarm system. They summon help im- 
mediately after a fire begins and prevent 
thousands of dollars of water damage 
after a fire is extinguished. They pro- 
tect, too, against accidental sprinkler 


Autocall Waterflow Indicators make 
any sprinkler system an automatic 


head operation. 

Write for complete information on 
Autocall Automatic Waterflow Protec- 
tion. Also available is complete informa- 
tion on fire alarm systems for every 
type of property. 


flutocall 


FIRE PROTECTION SYSTEMS 


THE AUTOCALL COMPANY « SHELBY, OHIO SALES OFFICES IN PRINCIPAL CITIES 


Speeds Work! 
CUTS COST! 


KATOLIGHT 
Portable 


KATOLIGHT PORTABLE POWER PLANTS give your 
crews “‘plug-in'’ electricity anywhere, whenever 
it is wanted. Here is handy, dependable electric 
power to operate all types of power tools or to 
provide steady, bright flood lighting. 


Standard sizes and models for every portable, 
standby or continuous use from 350 watts to 125 
KW. 

Special Units up to 750 KVA to meet specific 
requirements. 


Yes .. : with instant, dependable electric power 
on the job, work speeds up . . . costs go down! 


Write Today for Details! 


KATOLIGHT corrorarion 


Box 891-53 MANKATO, MINNESOTA 


PORTABLE 
TRENCHER 


POW-R-SPADE GUARANTEES 
PRODUCT & PERFORMANCE! 


e Stampings has over five year’s experience in 
building trouble-free, productive trenches. 

* Stampings has sold more trenchers in their_class 
than all other manufacturers combined. There 
is a reason. 


e Shipment made within | day after order, and 
completely assembled, ready to work. 


* Pow-R-Spade digs straight, curves, angles with- 
out preliminary set-up. Trenches 3” wide to 
24” deep—or 4” wide to 18” deep. 


* Dealers in principal cities. 


For complete information 


TELEPHONE COLLECT 
Rock Island 8-9527 


or write 


STAMPINGS INC., Dept. E, Rock Island, Ill. 


Newark, N. J.—Octave Blake, 
Haim Beyer and John T. Romano, 
directors. 

Quadrangle Manufacturing Co., 
Chicago, Il]l.—Ray Gallaher, sales 
manager. 

Robertshaw-Fulton Controls Co., 
Richmond, Va.—Thomas M. Isaacs, 
director of advertising and sales 
promotion. 

Simplex Wire & Cable Co., Cam- 
bridge, Mass.—Marshall A. Wil- 
liams, director of marketing. 

U.S. Expansion Bolt Co., York, 
Pa.—Charles H. Schminke, gen- 
eral sales manager. 

Sperti Faraday, Inc., 
Mich.—E. N. Cellentani, 
systems sales manager. 

Hitemp Wires, Inc., Westbury, 
N. Y.—William Blandy, manager 
of manufacturing. - 

International Resistance Co., 
Philadelphia, Pa.—Dr. Sidney J. 
Stein, vice president. 

Silvray Lighting, Inc., New York 
—Russell A. Gilbert, manager, 
Consumer Products Div. 

Luminator, Inc., Chicago, Ill.— 
Vernon H. Heins, vice president— 
design and engineering. 

Revere Electric Mfg. Co., Niles, 
Ill—Edward H. Reed, manager, 
Railroad and Industrial Lighting 
Sales Dept. 

Joy Mfg. Co., Pittsburgh, Pa.— 
Robert E. Kinter, director of ad- 
vertising and sales promotion. 

Perfeclite Co., Cleveland, Ohio 
—Elio Rambaldi, vice president. 

Owatonna Tool Co., Owatonna, 
Minn.—James FE. Braas, industrial 
sales manager. 

Aurora Pump Div., The New 
York Air Brake Co., Aurora, Ill.— 
Russell K. Annis, manager of en- 
gineering. 

Markel Electric Products, Inc., 
Buffalo, N. Y.—Frederick E. War- 
ner, assistant sales manager. 


Adrian, 
signal 


Regional Appointments 
NEW ENGLAND 


Wolverine Tube, Div. of Cal- 
umet & Hecla, Inc.—Richard H. 
Tucker, sales representative. 

Electric Specialty Co.: Burlin- 
game Associates, Mt. Vernon, 
N. Y., Northeast representative. 


MIDDLE ATLANTIC 


Clayton Mark & Co.: G & G 
Agency, Glenshaw, Pa., sales rep- 
resentative, western Pennsylvania 
area. , id 
I-T-E Circuit Breaker Co. and — 
BullDog Electric Products Div. — 
announce a combined district of- — 
fice location at 144 E. 44th St. 
New York 17, N. Y. 3% 
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of 


Weston Instruments Div., Day- 
strom, Inc.: Joseph C, Fiege, man- 
ager, Albany district office; A. R. 
Walthers, Buffalo district man- 
ager; Edwin O. Brown, Philadel- 
phia district manager. 

Allis-Chalmers Mfg. Co.: Rob- 
ert I. Carlson, manager of utility 
sales and Clare K. Tubbs, manager 
of industrial sales, Pittsburgh dis- 
trict. 

I-T-E Circuit Breaker Co.: Jack 
A. Lueckert, manager, Syracuse 
district sales office. 

Federal Pacific Electric Co.: 


Felix C. Karlson, eastern regional 


manager. 

Paranite Wire and Cable Div., 
Essex Wire Corp.: Joseph Stupa- 
ritz, sales representative, Pitts- 
burgh area. 

National Electric Div., H. K. 
Porter Co., Inc.: John E. Tomes, 
manager, Philadelphia office; C. B. 
Jaggers, district manager, Pitts- 
burgh. : 

Ledex, Inc.: Russell F. Clark 
Co., Inc., Pittsburgh, Pa., repre- 
sentative for Western Pennsyl- 
vania, West Virginia and border- 
ing counties. 

Bohn Aluminum & Brass Corp.: 
Robert L. Taylor, sales representa- 
tive in Rochester-Buffalo-Syracuse. 

General Electric Co.: R. L. Har- 
den, sales representative, Eastern 
District, Silicone Products Dept. 

International Resistance Co.: 
Jack Covert Associates, Pitts- 
burgh, sales representative. 


SOUTH ATLANTIC 


LaSalle Steel Co.: Warren J. 
Trifiro, sales representative, south- 
eastern territory. 

Bishop Mfg. Co.: Andrew H. 
Baxter, Washington, D. C., sales 
representative. 

Paine Co.: Ken H. Hill & Asso- 
ciates, Mt. Dora, Fla.; L. E. Porter, 
Jacksonville, Fla.; Jack Healy, 
Miami, Fla., sales representatives. 

National Electric Div., H. K. 
Porter Co.: David J. Anderson, 
branch manager, Baltimore. 

Ramset Fastening System, Olin 
Mathieson Chemical Corp.: Victor 
Christian, Jy., sales representa- 
tive in Georgia. 

Vickers, Inc., Electric Products 
Div.: J. W. Vaughan Co., Green- 
ville, S. C., sales representative. 


- EAST CENTRAL 


Vulcan Electric Co.: Handel- 
Davies Co., Cleveland; Oliver 
Sterling, Inc., Detroit; representa- 
tives. 

Arvin Industries, Inc.: B. Allen 


Bryant, Atlanta, Ga., district sales 


manager, electric heat division. 


Universally adjustable reading and examining light . . . separate 
indirect light for general illumination . . . subdued night light 
... convenient plug-in receptacle. 

Double-walled reflector is thoroughly ventilated . .. can’t burn 
fingers. It’s unique, one-piece reverse-spun con- 


struction provides added strength . . . eliminates 
seams that may loosen or break apart. 


NEW! Nightingale Wall Light 


Gracefully Complements the Finest Furnishings 
HOSPITALS DORMITORIES HOTELS MOTELS 


g 


104-108 E. Mason St. ighting 


Milwaukee 2, Wis. SINCE 1911 


ALL-NEW 


P 0 


ELECTRIC HEAT 
THERMOSTAT 


for better control of electric heat 


Here’s a thermostat that responds faster to both 
convective and radiant heat, And, it gives more 
convenience in setting room temperature accurate- 
ly. As the large dial is turned, each “click” is a 
change of one degree! You'll like it, too, for its 
easier wiring, faster installation. Write for Bulletin 
3205... it’s free. 


PENN CONTROLS, UAC. corres, inion 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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MINE... 


/ of information You Need! 


Stake your claim for $4.00 
Electrical Equipment Manual 


by J. F. McPartland and W. J. Novak 


Here's a 176-page, 6” by 9” hard cover book. 
Everyday, easy-to-use data on 


®@ Lamps © Motors ® Motor Controls 
® Lighting Fixtures ®@ Wire and Cable ® Wiring Devices 
SoA Conditioners ® Transformers ® Switches 
et Heaters © Capacitors @ Relays 

®@ Protective Devices ® Pole Line Equipment 
°* Generators ® Switchboards & @ Raceways and 


® Sound Systems Panelboards Busways 


Designed for use as an instruction manual or as a reference text. . aimed at 


the practical interests of — 


Electrical contractors Estimators Consulting engineers 


Electricians Electrical inspectors Plant engineers 


Fully illustrated to cover CONSTRUCTION, OPERATION and INSTALLATION — 
with SPECIAL EMPHASIS ON THE NATIONAL ELECTRICAL CODE 


GET your copy today! The only book of its kind, it contains UP-TO-DATE 
installation and application data, highlighting the best of modern circuits in 
which equipment is used. This book guides you in selecting the right equipment 
and materials for every job. The unique format is designed 

to provide ready answers to specific questions. 

poco aa, 


Please send me______-copies of the sturdily-bound, 
174-page book “‘Electrical Equipment Manual” at $4.00 
per copy ($3.00 per copy for orders of 50 or more). 

Enclosed is full payment of $. 


Electrical Wholesaling 
Dept. 270-059 

330 West 42nd St., 
New York 36,N. Y. 


PLEASE PRINT 


CSNY VS ca SS SR 
CITY STATE 


COMPANY NAME AND ADDRESS 


pee 


| 
| 
| 
| 
J 
: 
| NAME 
| 
| 
| 
| 
| 
| 
| 
| 


AIS Sr ad el el: Soa 


General Electric Co.: James E. 
Hamlin, sales representative, East 
Central district, Silicone Products 
Dept. 

Syntron Co.: Robert O. White- 
sell and Associates, sales and en- 
gineering representatives in the 
Central States. 

Ramset Fastening System, Olin 
Mathieson Chemical Corp.: Miles 
I. Bauman, district sales manager, 
eastern district. 

Sperti Faraday, Inc.: Joseph 
Parry, sales representative in Wis- 
consin. 

Westinghouse Electric Corp.: 
Adolph Frankel, Chicago district 
sales manager, Lamp Div. 

Cutler-Hammer Inc.: J. J. Wit- 
mer, manager, Peoria office. 


WEST CENTRAL 


Atlas Mineral Products Co.: 
Bernard Rodsky, representative in 
western Texas. 

Cutler-Hammer Ine.: C. OC, 
Barnds, manager, Wichita office. 

Vulcan Electric Co.: William B. 
Odegard Co., Minneapolis, repre- 
sentative. 


WEST 


Bermico Div., Brown Co.: George 
S. Madison, sales representative 
in California. 

Cutler-Hammer Inc.: J. H. Tut- 
tle, manager, San Diego office. 

Virden Lighting: Robert W. 
Tench, western manager. 

Thomas & Betts Co.: I. W. 
Strong, manufacturer’s represent- 
ative for Colorado, Wyoming and 
eastern Montana. 

Wolverine Tube, Div. of Cal- 
umet & Hecla, Inc.: W. C. Glass, 
sales representative for Los An- 
geles district. 

International Rectifier Corp.: 
William Searls, field sales repre- 
sentative, southern California. 

Allis-Chalmers Mfg. Co.: W. C. 
Henderson, manager, utility sales; 
and .A. W. Leighton, manager, in- 
dustrial sales, Los Angeles dis- 
trict; C. E. Muller, manager, util- 
ity sales, San Francisco district. 

I-T-E Circuit Breaker Co.: Er- 
nest Thompson, manager, Phoenix 
district sales office. 

Taylor Fibre Co.: Earl R. Peter- 
son, sales manager, Western Diy. 

Electric Specialty Co.: Lus- 
combe Engineering Co., Pasadena, 


Calif., representative for South- 
west. 
International Resistance Co.: 


Ron Merritt Co., Seattle, Wash., 
sales representatives. 

Vulcan Electric Co.: Speedster, 
Ine., Denver, representative. 
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BUSINESS 
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DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
advertising $21.00 per inch. 


EMPLOYMENT OPPORTUNITIES—$28.10 
per inch, subject to Agency Commission. 


Aw advertising inch is measured 7/s” vertically 
on one column, 3 columns—30 inches—to a 
page. 


UNDISPLAYED RATE 


(Not available for equipment advertising) 
$2.10 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is one- 
half of above rate, payable in advance. 


Box Numbers—Count as one line. 


Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


FOR SALE—3 Monitor 
STARTER PANELS 


3 phase, 60 cycles, 200 HP 440 Volts. Type 


6635 DAA 1 


COMFORT SPRING CORP. 
Fairmount Ave. & Bethel St. Baltimore 31, Md. 


ADDRESS BOX NO, REPLIPS TO: Box No. 
Olassified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
OHICAGO 11: 520 N. Michigan Ave. 
SAN FRANOISCO 4: 68 Post St. 


SELLING OPPORTUNITY WANTED 


Attention manufacturers —- New aggressive 
agency being formed covering Metropolitan 
New York, New Jersey. Have large following 
of electrical distributors, contractors, archi- 
tects, specification engineers: Open to all in- 
quiries. Write VM, Box 192, Ridgefield, N. J. 


POSITION WANTED 


Electrical Draftsman desires full or part time 
work with Electrical Contractor for June, 
July, Aug., & Sept. PW-4502, Electrical 
Construction & Maintenance. 


For Additional Information 
About Classified Advertising 
Contact The McGraw-Hill 
Office Nearest You 
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ELECTRIC HEATING 
IN APARTMENTS 


[FROM PAGE 113] 


heat to average about $10 a month. 
In a majority of cases this was a 
true statement, as annual bills 
rarely exceed $120 in the smaller 
apartment units. 

People who have lived regularly 
in apartments generally had heat 
furnished and had no idea of the 
seasonal fluctuations of heating re- 
quirements. As a consequence, those 
who moved in during mid-summer 
and had very nominal bills for two 
or three months were quite shocked 
with their first bill of the winter 
heating season. Complaints to the 
apartment owner as well as the 
utility were the natural result. 

Some utilities have adopted a 
monthly budget billing procedure, 
and bills are prorated as equally 
as possible through a year with one 
particular month as an equalizing 
month. To date we have not found 
this necessary in Seattle. 

As a utility, we are happy with 
this electric heating load. While, 
because of its seasonal nature, it 
is not as highly desirable a load 
as year-round electric cooking and 
water heating, electric heat prac- 
tically assures the electric utility 
of the cooking and water heating 
load too. And this is an important 
consideration for utilities providing 
only electrical supply. 

In summing up this growth of 
electric heating of apartment 
houses, I would like to try to answer 
a question that is frequently asked 
—how do we at Seattle City Light 
sell electric heat to apartment 
buildings? 

Actually, I believe that we in the 
utility business can take but minor 
credit for the rapid increase in the 
acceptance of electric heating of 
apartment buildings. While we do 
strive to assist every customer in 
getting the greatest possible benefit 
from the electric energy we supply 
to him, it is my belief that the ease 
and simplicity of accurate control 
of electric energy, its unsurpassed 
cleanliness, and the ease in which 
it can be delivered and measured 
separately to each apartment rather 
than to a central heating plant are 
the factors which have brought 
about this demand for apartment 
house electric heating. 

It is the character and versatility 
of electric energy itself that has 
done the real selling. 


ELECTRICAL SYSTEMS 
DESIGN 


Just Published—Second Edition. 
by-step procedures for selecting designs that 


Gives step- 


will fulfill electrical power requirements; 
implementing these designs with actual 
equipment and hardware ; and incorporating 
the resulting system within the physical di- 
mensions of a building. Covers power, light, 
heat, communications, and signal systems in 
commercial, industrial, institutional, and 
residential buildings. By Joseph F. MePart- 
land and the Editors of Electrical Construc- 
tion and Maintenance. 220 pp., 200 illus., 
2nd Ed., $7.75 


INDUSTRIAL INSTRUMENT 
SERVICING HANDBOOK 


Just Published. Shows how to service, main- 
tain, and calibrate industrial process instru- 
ments and controls easily and quickly. Gives 
complete maintenance and repair details for 
over 50 major types of modern industrial 
instruments; fundamentals of operation, 
testing, and adjustment, and quick answers 
to hundreds of every-day problems likely to 
arise in the shop or field. By G,. C. Carroll, 
Olin Mathieson Chemical Corp. 848 pp., 375 
illus. and tables, $16.00 


ELECTRICAL AND 
ELECTRONIC DRAWING 


Just Published. Covers the preparation of 
virtually every type of electrical and elec- 
tronic circuit drawing—pictorial drawings, 
connection drawings and diagrams, block 
diagrams, and schematic diagrams. Includes 
modern circuit diagrams such as the auto- 
mation circuit, Explorer satellite circuit, 
etched circuit drawings, and drawings that 
include cellular-floor construction for elec- 
trical systems in large buildings. Uses all 
latest symbols and terminology. By C. J. 
Baer, Univ. of Kansas. 211 pp., 182 illus., 
$6.00 


HOME WIRING MANUAL 


This practical manual tells how to analyze 
the electrical requirements of various types 
of applications and plan adequate systems 
for them. Fully explains equipment, appli- 
ances, lighting, loads, service entrance 
feeder size, branch circuits, electric outlets, 
and other factors in planning for easy in- 
stallation and effective service. Also covers 
usage of electricity on the farm, including 
procedures for planning systems of outside 
electrical distribution. By A. Carl Bredahl, 
Formerly Technical Services Director, West- 
inghouse Electric Corp. 221 pp., 97 illus., 
38 tables, $4.95 


SEE THESE BOOKS TEN DAYS FREE 


McGraw-Hill Book Co., Dept. EC-6 | 
327 W. 4st St., New York 36, N. Y. | 
Send me book(s) checked below for 10 days’ exam- l 
ination on approval. In 10 days I will remit for | 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay | 
delivery costs if you remit with this coupon—same ] 
return privilege. ) | 
0 McPartland—Elec. Systems Design, $7. 

© Carroll—tnd. Instr. Servicing Hndbk, Gs 00° | 
CO Baer—Elec. and Elec. Drawing, $6.00 | 
0 Bredahl—Home Wiring Manual, $4.95 | 
(PRINT) 
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(Used or Surplus New) 
For Sale 


These manufacturers advertised 


their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION a 
MAINTENANCE. 
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EV Series 
Explosion-Proof 


Highest Efficiency ... 
Lighting Fixtures 


Easier to install, relamp, 
maintain... 


The EV series offers exactly the right fixture 
for any area made hazardous by flammable 
atmospheres of vapors or gases, as defined under 
Class I of the National Electrical Code. 


\ 


Basic EV Incandescent Fixtures 
(Groups C & D) 
are of strong, shock-resistant construction, 
contain internal explosions without rupturing. 


Threaded joints are flame-tight . . . no sealing 
compound required on installation. Gas tightness 
not required for safe operation . . . just turn off 


line current when relamping. Maximum corro- 
sion-resistance. 75-500W. 


EVA Incandescent Fixtures 
(Groups A & B) 
comprise the first complete, UL-approved 
lighting system for acetylene and hydrogen loca- 
tions. Lamp and wiring compartments are sepa- 
rate and individually explosion-proof. 150-300W. 


EVA, Mercury Vapor Fixtures 
(Groups C & D) 
provide important operating economies in 
hazardous areas: 2.5 times more light output per 
Watt than incandescents . . . greatly reduced 
frequency of relamping. 250-400W. 


For Complete Information on Crouse- 
Hinds explosion-proof lighting equipment, call 
your Crouse-Hinds distributor, or write us. EV 
Lighting Fixtures are available in all reflector 
types: Holophane Prismatic (illustrated) ; slotted 
dome and angle; and convent.onal (unslotted) in 
all shapes and sizes. 
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Crouse-Hinds of Canada, Ltd., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Paulo, Brazil 


